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(1) Kio^^rfiJeSsr'eJ &?r°: §^S^^_3o&Soa s^sSbj^oooojSSbo 

(2) fi«r»^5&D5j33sT»S-^-tr>: — fj^-j- essbortb'S©^^ csfiSio/6 

■sea. 

(3) ZoS'sSr-aS S8S)3S^aoi)§osb, qo§'’S's£rBS £35je£CS-Ckk>§o<& 

&^gSa. 

^o^STsS.^ ^S.'8D^c3biD^^ SSftjSJ^ *e> sr^vSa sSbrf 

rtSbaweSb Se.S^dSaa 3 -sr^Sx), 2 j5';5j’C& &Job8£> esooorf&a^&J 

&*io8^3ilj©'y^Tr*S, 3&>tfe> &3&8D&:io5»-*iy;5», •S" , £>$ ■3oa£56o &* 

Sba^&C&S^&a S'£fto-as$ < £;&o§o;& 1 "8c£So$s&«3o S8CeS'^bi&>^t3 3 >»a S' 
€>Ro-Q;S i^gSoaSoSo ji&iSSiSij S*S)3 '•'^ailiua^feoSj "5"*i , e);2>;6oj$'!S"*e)£5i3 O 
TJ^sSSio^s-ofeSo, S*& fts5djr*S'^S'^ " I Sr e CS3^’6|M^a esoaSosSo ^3b/fcJ& 
Js3. 4>"*a|3 ZjSfjy— 2 j§”;, -sSj’OStt' eSoS'KyjST’feosjo &;&o 

CT’csa^) efca <9*53^3 & So, ZT’SQ' rfcsr'S &3§j5ai£c£>;5*yi&> £e»go ISmtZB 
sfc'to wi&^SjjS) K*o§s&tf£b — ^--sr 1 : — ^aodSI^-o^ss^jSo i eaSo&> 

•sr‘g'X^^sS'3*. [ »«»§7V»^r»^Srf [&£] Ss2)8sSs;^S'®S\rf a-ePsSjsfcoSbKSx* 
■Qo^&Sib^a. ] 

(4) ^-S-go^cSjoJ* — tfSgoaoS'* K)8cS5«Tr*^ i«o*b-a» 

-S^^riJcS^aSoar^ ^rsSs&sKSo ^S^^^e>&sS0^3%c&] 
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&'C5^: — q-sS^iaSin-'sS'S*. ["sS^a *r>§Zr>g£Q 

^TsSabo ] 

^ ~^~ S^S^Sj z£x>?i^z>x>3 "3 o53SoS«5aa. ~i& zZ> sr*^j 

Sss ^sr-ga&otfocfc es^&Do^&a tr*sS iSxxya^*^ 73 - "f r^adSacfc^a. 
-z~&%)£n°)tt3Mej& '3^S^a^-7T'5 si oStfsSs&tfejo^S) ¥* -sr»0,0 ■3£>(S^& 
©3, S&^&cS&oeX) &$& Ss&Sjo-Q e5^^^»yaa efeoo. 

S»ojgo efA;$;5y*&o;>o ^r»5oS^ , ?5’S'§' 7s*gVr<e» 
£Sb?e3e5 v ^.Orfj'Jouo, sSr^s&s, sr*g5fr»^^So3^oJ3M« ^.Sb ■£-£^3-'fto-£)©a. 
“xxr’^ijSa” (y>3 sy)c3Sao4o’i^ rr'rDer'* w$)£r» : )cs6(j5'g" ,, tfs&9 £$7r» 
jSo^rtfbSej-J&stfJD T-.O si^iSi ^T’sier**^ £r« 

Sg'Xej tfc>Q'0&^i£}&3v& %5£)^£3.t> S?r®ri3s3§> •sr' , £>»y r, Ke) •sir* 7r T ‘o$' ? m 3h ?Sj» 
■Qo&Xa -sr»&*&3. £§o-cS3f&r*^;£»'€.0a 3 o § i5 :j5aa b <sS £ ^ 

S"«»?<rfvS>^^>. Us&rtb^^iy dr-ny^yfes^o £§ox5o;Sj'5 c )3So. tp*X'?3 

SrfS'^io CctSao :£> !§ 3 S .0 .S*" 4 ^ ^35sSoo£s6‘3^b; ^r> < ^ sS '^'§'y(;^oaKa> Kie> 

^ ^ f - 1 ~? 

?3a$be)3> "e5*0 3«, 3oo v o A>: Z j^o 3 

ucsftocSb ^o5^<pJ\oi5b{5}^^* *sr*;0't^ r * sib&ygak&xSS .isS^Tr*- — 

^l) JScr'-Oo^ ^)S3- &f&r$Q Z>3 r *l r -g') J -o$£ 

& ^©^T^D>^7r*Sb, qoS^^oO^ ^o §^C ^^OOTT*^) SSd^^Nj 0 ^ goo &<£>o 
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f2) '* ('Every) -gaas^SkSb 

rfe)Sis5«^^eSi Jgo^a, esSKjtfSoa^rf^i^ ‘^cS&g' ^e»5jsSa«6- 

&rTS~°i — QZ-t , q3rc§csSr*i3e». 

&■&-*£ 8 Sfi-zrtS? TV $ , S-'S'V ^a^ScS'jSffc £T , ??S' , #C&. 

%s§^_£i, ttsg'ij-S X J5b» £r jS^taO ftSRSbS^sSo-Oo-sr^i* 

49S k_i£ 8^.-2* , lo^oooej «io^)e» S tfaaiSo-Oa-xr^TS? 

£ o § r css- s e K 35a SanT" {5 j 

^) § c *cs&'S v '* <» OoiS^Sw^^aS) ^er»-5-'e>s&s «8?\;5&S> ^jS^feoSi 
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~ = tE>o~'ex> *3oo£So , t^sasC»m;683-Ql — n;gj“®ar'8o»^o ’ ’ ftg^Tr’igr®^ 

^cJSbs) 73^6^^453^ *5S»- ?T i O*5»sS)j&T’-Sox53io5o t*sr»a” 

*r»&o5\ S|c.c5a36 & giSn’eroSSM-Tr* “49f5r»^8vr»8»i35oC)2«’ ’ ftSJSb'cr’Sa© 
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&r’<pio^7i'~ : £> |ja-5!n i 355^riw^)'iia|3 u^r-asS oak>rr°(Do > aoS5P’e» 

tP’OoS o^exa’ ’ Ty»&4)-'&3J-'^a53 eS^Ssa. 

q'^.: — . s&vSm-yo, S^sfoo^ex), ^<xcs>6xr , oo f sSaSofia o”oo, ^'zs*^ 
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“Soo^/No^'O ~$sS 
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£5 $ e" s5b o a £>-’ §> d5» •sr'^iSo v 

“ ^gf^^rrr-^ ^tn^oo-g-^^-cS^^t 3==r-tr»£g>s r^o 
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jS3.T*e)53c»e». ^’^jo<Sri jj ^^^?fgs533^2oCi'D''sfc)^»'e5£5b-7r»^j^ seJO'S^tfidofJgSoc 
ftr'Zs c wdEoS^Efo. ^cS§exr=eA(g2>£ <^a>o^8&osS£^o&3»sS>sk;Ssg» 

4 oT»OSej3fcX^o^;3Me>cs£>o$& »r» , )§i^a£So 
ooT^tSs£»e)K5o^5?>M*gsS^SwTV'SS)^L^* ^s&;&d&^^ge>o'5r^;Scr«^sSoo 
^a»^i o je;6cr'^eJO'S _ 'fj5S»«fS3 rf3’^“&i^3^Sb> SfcS&^iooafo'Sr’sS^^-S^Sr 
«> v, fteisSao^K6’cr , 5S-»eo' : 3f3b. s^aJ‘D~ c gj=!6SK3j5g'Q-5r>^tfe3^oSJ6sSS^r» 
©oiSa^So^JSb. «^Sg'ir°^«o^e3a»-sr*'o3^saT ,, KjSsS>o&e63Sa<§ r “ Zu^ 
a-v£r®oSks5l3?3o. C6^iStJoci5So SJiS cjaoa)o~S~*S^~* ^^j )5fooefo sS»^acJ5baioj5e)o 
T’tfJS»osSb'9§5^c*S5'!? , ’s - s>o ^tf^&S'tfe - 3«6ss5c>sfc>Rol3sS>. ■s'*sS£tftfjErs"'56So , 6 
sSao4BS(jJ©*P > ao' : 3i!S>. ^Sr»#£j5e^«^S3^13»^ao^i0A>83r’§jo'3;Sb. e$ 
e>o^tfs>tfjgrO£^fl&i£&^^rf^8SdS5bog&s "St)^as^r»Soi3n)??tf?5J5'^a&. « 

J'tr’^cr'^cCf03sSaSo»SX> 

a, ^^^eTSw^SosatSa, f (sS‘oS^‘Cr t, ciSboo) tflSXo-if 

tftfsfco ffot\1< off ^r>& d» ‘Sr*- ' tt* Sbft'StfTr* S?d& o^aasia ^OTr*tf 3 &©*jjBS' 
43c^sfi). ee>b^tfT’^^S'tf j d&’fr ?j“l ( j5^ , 54So5rl5b'eSs'^5«^adSr»ao43»(K 
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sSj^*tPzr , 5r»8 ■S"*"e5s§ ~Ox>K ^ . 


£ SS^*2» 


l^o'SsSb. do<5^I^3^£g3&“3^7V'&;S^^^c3&T^e'e;o-^£3»<y i5> 

sSg c&^r’ras- s6sTT»q_« © aT°d o 6 Si sfce^bs - £S Ka ;£> . 


«§oa^bl)?3S^OS"er o <) ^ st'o^Sj - ® o r ®^ : cy , *'3 gs (j625Sfr-|JSclS^oS ejQKiocSjj— 
sSss” T'»oocr'j*ao'r'!5'C.'S'o^3»e>Sjt)«5'^>^®3^^3» 
sat® w^’CT’iJogoo S' £i£8^d5o5-sr*^ao. rar B .OS)So<Oj r .8>iSa&>&^<5fi>0 c ^o-i53ito 
"ST^SM. 


tfo<& ■s m '?r>gti&£-&ci& <«1 &-£;$& 8 S>^sS» 4 ts 

"e)?. 5C^ ,, *S'd» 6 a~$K^>dx> 7 «T?»er'o3tf73-'gK53c>5 SsSgSTSg'j&a 9 £>9"® 
;S;5 10 <6:£r*£r®i 11 w®?’o3t'I 12 18 14 ^j-oiSx^ 

ifca 15 «sS sSx 16 ^§'&is£o 17 ( %^3:r-oo 5T*b;S» 18 J5<3<Se& 19 ^ 

,20 iS p cr®gSr»i a 21 ?3^j'Sr»esrf» 22 23 es’oiSr^© 24 ^fsS ( 

25 K'?»S l 3S» 26 &ejg^r»ReS 27 ^S^^jSw 28 29 ■sr«g«i 

^30 80 R>tf«V?S 81 ys^_i 32 ^S8;S> ) 0 i 88«l^84<oir9a-iS» 35 ^T* 
CB'sfea’ ’oiSbfo !6»^acS&cxn2Se>o'5’t?a&ae>f& sif*^l5'^o^SlS) > j(3SQOO«So6o' : ^i6Sa"5*’ 
ej53oarfi£ ) ^>»r''ifoS'ey r ®!&co"8^S> s5a;6;S»-‘§n>o-i&§''* ^sSocJ5aoi&. 

•^8jSo&^S)^<J3bo^i!5irC£r»sS^*2Sge>o-^b / ssSg'8r»si» (classification) 
Sto?C>o£)e)iS v CTJ&nv»fS»^_a. ^£3ae>&w3§^tfe8C208^as-5r»g»J76 jS*r»Sa<$*$3 
T'sSgjjsS’S'* #-sr , ‘S^a&afo^ € «xr s as® ‘^Be>>6'5r»15sS£SS;& &s$a\K o$^»ocs& o{5»^ 
IS Cj&OOfia «§$£>. 


S}Sfdfc£>?£r*e>Q'y*8a6orfS6«c!S&^rS'^So-0 ST' ^B^ffgocSSo^^ 5 2£r^^O(?$d 

esSslIc ^^^l^r••s^'5Sb'^•’ , «$^^j5gafoTr»&^^e»&wdba'i§§!>^0C6*r»{S 

«1 tfSC^sSsfc 2 s$Kxr°£s5b 8 ©S5tr>g^r s ^s& 4 fc9Sf' s i gSr®gj6,sj8 5 ;ocs&'3r«T& 
sfc 6 fS&d&'ar-'^sSj 7 S3^o^^n>^sSa 8 eSS'Sj'^ s£> 9 'S^sS- 

s£> 10 11 TS^s^^sSj 12 #a&mn>*>sS> 18 Sne-o$r-&& l 
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65 tf* r ej c tr* 5 Sc» «o . 
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14 is xSsSr-ar^ssb is oos^si*) it (jsstfo^rs^sSb 18 e 3 -osfr»g 

d* 8 *^ 19 OS^^SSsSj 20 21 -i5<t*r*£sfc 22 g^'^gpg^* 

as5s 23 «$•&*» st^tSsSj 24 w^jn-S^sfc 25 wSo ^oS^^SsSs 26 wsW* 
27 a v §o33-»tSsfc 2S 29 ^r*s-*g§r 8 *-£?*> 30 (jSS;$«cn>3sfc 

81 &>ejg^n>S<<§' r * £s6 82 1b-»&r‘£55a” && s6u^ 

a^odfc^^^oeJSSb sS-s-'jj-Elo^sb. •5**5:x»©a$oa3£>^;5 ojt-*.j 5»-^ 3r*sr' 0 g‘ 
8"^2SsS»ejJO^cJS» &e»^lb^;3 x>g«So£«r , e>o'S'®tf aMoo-Tr**) sJaS'S'*^, 

^•7T»; sr>Xi*r* t$sr s < i > '&shcx2i&T&8, $b&to&'tfr t e-'£>sSo> s$ 

^T'^SsSb <« 3oe5b efoer»g^r*^” e$sfe tflbabo ^rs3;&r*£)g'tfc3 s&soJSb^a^cw 

#*5^00^ I a£o*'g^£s5b<>^©-^e>o'3" , t5''&> I g’c 3&c£o&£sSxw>;S jj£> 
g )l S^-sirfT*sr 6, Sj^» c«b^r’oSa'<io- 0 g JOaba^Sa-sa cr=g jirS&skjaba ■^S^o'SSj. 
ft»ST s gSr 6 go3>i> cxfosfcjSa &-*a'sSi>55x ,, ‘ &35b§o T3-»sSr , oiS6s£». ScJSbS^ "SSrfbS^ 6 
S5o^aox53rfa sSt)73^«0'5"'C'j£»e>e5 v ' 8 uad&o tv* 3 xr°&>. ^^»*^^r»SbsS> 
SS eSaeigsSjoasi !3^sa ^5)&e»^)5Sr*'^eSrf»e> j r^ Ha^eSa. 
oj^©d r, «o^* % 0‘^CjS^» esJfe^S^oJsfo «« es&owo ^ tSo^otp'©? 3b-» ! ” 

e?3 -S-sS^^') T ,, «'-S-*»i(So Sfg'r'tfg £>■&”& tff) c5-»)c«b&3 o»|3 TSSatfsr* 
sS»^ej £^g's&oe)'^ ^rsr*s5-»3o-£>a. ‘tcssoa^g Sao!S r4 tfo& 66 

tf£cSfcS3 | e5s^^)S3'cit£>'^0T6-*§ sSZSrfo ^OS^-tfsSSS ”, <£- ^° j&a S^g ao^_ 
^^5^’^'3 r *«ST»'S^^?fO'7V* , S3 c S3&S3s ii^-sr>'£r ^ 0 1 -$^-£i£>vc£ai$ «Ss£r*e>fce>&r* 
sSm^sSm^oIS sfc#?3ga<&8(£& ; i>“» 3 K>g8|^) cr';s< > &;0 S&sT^fi^gsiJSa 

dS>a '^fjS'Ssfo. »Sael§''*oj5£& tfhabuo &3 SjSj^S** a as 35a £) sr»3a. zr»iOe> 
<£.£•3 gtooo^Sjja* ««CS3&§^^"^» ifcobsSr* sF” a I ■£&> 

-iirjj-S) S^sj-^tro «T !^^tf^»S^Ss$r*g5 ” 

■St b jS® , '*is5s& ox/H^&sr’d^^oQ sSo!Se>o , 3~'tjsS». "S^S) § r * oJSifi rft> 
iSbe»Jf3n>2S ‘t •^©SSr'JV ^sSt*®''®^© '^;S§efE - ;S§5 I ^ •sS‘^ocSSbSgc*6 

^S^i^sSr* •^l?r , ^0©sS>i^S«S* ** ■ar^sSS'^TStfoSi o^rtSfia'Sib^B, 

eStfjrs^a&afo &»$ ?Sg«*»8o^Sb. tfo£'53y**SsS» 



o3_$ 


rf5S^ 8 T5'8r>or»8 . 


[ ®”2* °* r “- 2, 3. 


j3o'^!Sr*e)o‘S^!5o3asS)r9F _ ^r' — S(S X3olS^oo'Sr , !J3i» ,T ^'^^^Sao3o^ & 
Sf^dSr*;^ ?3o ^s^oisSa — -&5)eT^ ^S^sxsSDgr 0 ^^ Sj^sSt*ST 6 & 

<*£> gss» 'SOcSSb'i d&wiSoJSb^a. Kj ;£r* S’ 6 isS 3a — 

& a&ti&Sba. 

aoS^^isSa — s^S ^JdsSjo ;iu©T§‘5r , e}0'5-*tfJ5»;i§j i5?W5TV*K5boiJSaftfo 
Tr»» ■Er»S>S'o1b /T’o'Ssfca l§e£rfi»?{e>&. S{& ^"•sSagsSj'^^^^-^p'OM. £<» 
©'^g's&a "^J£o$t<|js$^a»3S'S> c&>e£oorth3& oS^SfoStf^oSsSa. S(&S?r°Jo »^| 
&*$-&. 

W-Oyg^tSsSa S|3a *&^£!^i§£Sbae>^'^Sfc. aS^^T^SS) 

&D§cftr*2eC “So ^r«on a^3ti^sS"£S>^;3c>. cS < ^©"^\^T S o3sSo -. — 

j&>%r»as';s»as3 ■aosr» c )csa< u 5' r€ iip>j5> | ^’g'^3'^e5S) i£}© ^§oi£>^;6 
e>;5 ’S3')g'i3o»3u^OvSb^a. aoS'*3 3oi>j v * SoSlS ”^ r °^ 

#gi£» S«r*8o«jaiJ$3xS3^a. ■tfiaa-'^aSa — qa sSo/<b ia5Se>?5 

■ESfcDX'SlsSscS&S 'SeJ^MjSO'CSirf^a. «o^)S) £ §S" T^oSaft^cSSM ^5S> 

•S»f}s£»5'o1a ;6©tfo»oii"«3£' K3si»c'cr > SiarfS> 3bSS| J _oiF-'3 - *C>£ii 

S»;5^Sb sSjy— g^sS» S'ooX"6c$s> ^b)©&r°ao'CS3feosSejrf S)”f ^^gejo'ST’^s&^b 

•vSjjS^a, •^8oi»e)0'S^6a»rfS0 iJ^§25?^&r°o£x>. ©^' ( jsp*ggf e tbs5b 

ti ga ^')ss»e»-sr e K) efc'ao^jSoo'sr*^). sia ^»^js»-bt’ 0 ^zs^s&j-sr'cSb ” 
«?» •fr , ’25£j#|^s£oS5(> J3j&s&a 7T* ^^tf’6^&3SSe)rf ^S^sSa* 3&§>o© ©2^ jjsSaa 
■^jS^aSo S'sS^S . Otf Sr»-6sSb^r r, c tfo^'csS'^p»{S^g"ss5»-7r' 

abo^-'sa* ^aer^ ^r^cd^e^s &>-rr>i&>oc»o&. f&Sr’ZF’ti^ — $&$ 

sSael^T'tf 3oS essajjcsSasSaa. «>$&-*©*'* £»5b — a>g'-S r< tDC«Sr»8^rf cStfg&ZS^ 
*5’)^r°'£r»tfs&a.S'3 (j^'S^So-Cfc-cSa^S d&?5'7T» rf$fir»<£' r ® sS»S>. *5^ 

'SMg'iS r< feoc/S3r»aS\ 1 to atfKa«S»TT»^jiS &3§ tfifr* 

S^isi SbdtfeO Mesas' SK?6a.- eScf^ tra'S^'OS <S dSjeao^tfi&iSSb 1§j)t&csS&3 isi&j 

So. «sso’?r , c5 r *^5S> -cSoi^-EJo»sSsEne>i*oS fflsi* 1, sSS'ai5^tfc%‘ao^ji3o 
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'Qe^&^O cs&JSo^T’Sds&a 33 
^,-7T» SSof'S^ 2i3&>. &»a 2Se oi r3T'2&^5 sto'eT* a&cs&a 

“&rey~ d3b"^s;Jr*g'5S;$r;6o totj-'oi^S'g ^5 ” ■ss^&v&>. 

rtSbs. f^lSr-^sSi — IbsSo^Sja -ESo^Sotts&sSboS s5^»d 1 y.^stoo»^rr'S 
Si'S ^JS^A^s-tfkisSboS §cs£w<§;S n’&sS'Si&^a ” £e»5 TV* 

j g*JrS^ ^^-^o^S)O^D^cS^K$€" e3bo«X) s5bc>4)S^»^&^g'^&yc. 

8 3^0* ^5$)* SQ> oD^f Sn 3 oSs5b* *<&#c&ci£<3g c35b(^ Nr*grfboS 

^^2)"5T*tf«r | ^>3^11 (&& 

£rr*tf$ ^3*^0 ^s&$>§3 ^r> {j6^c?» 

^r^aSDOOO^nS^ £){Ja ^OH*^ oft) fej ?&§ ^SSjgs&o 

w T3q&o& sS»4:^5o(J&»0S3 

k>-$e>;6 oa>& f 3$» c^sesootetfa* — £*& 

j6&-?r*e>o'r o QS' 560^6 wsfrr^sfceT'’* &£ 

's^^^T ,, s3ro^s3c»# SJoSk^ S$b^^r»^^»e;§o Sl&cSo 

cor^UofioSScK^ fV&sfc — r* 

'^eS^o'^'ST^’^* Kg& ^b’^’&oooooS^^o^* ^Sc^wS* ^ 

cojc^^^ -/)(£ O 

"fatfw&ewKeaci&O ^o&O^Smuo. sr»8 s^S r ’g'j ) . cMrS 

o 

SrrO 5ScrSn>bnSM. 

«tfgw;6 *3>$tr'&s6*aiSfHrjS$$® t 0**^oK&>sr*>&g * <* 
eo ’^rSoSo^S.” <.&a^ ** ©xSnS^feo tsnffc-^cSo 

■S|s55jwac». '^■JSb i > ) S!^52ai>'e>3Kytr’K) & l zr>&'tfea&>. « 

7r*g f^-sng* ^Stow^o I *dSr» &&{$ <"*SS ^oSr*^^’ ’ 
■qos&tf^ ijWto^’StfgaKoBiS^®* ^0sS»*-*sfc — rfbsfow sSg^Socto 
i^SSr^'&SfocSo cosB. •&•»:&■• H T^gcsfiifciZSsSMS;^ "ScfeTT* S^s~ 

'tg^&sfo. tSDugSr-Zr'^^)— • ^^P^&gsfco ‘fr^&c&^csSb'^ 
•^tt£*g«S»3ri$fc> Sb'ft3b'>f?*.p&— tftf-r* &*t tr-sfcSi .a&S&flS'* "% 



o-b 1 ' zr*d 1*^*2.* 


r*r*§=S?^cxfr3 s5&3» .T»l2> dtSr-O'^fea. s*d $foe> ...Sr-* ft SPoor* 0«J» 
{J^ «» XasST*# r-^^- ■^3J' , 3^'*gSS..T" { ?_ 'Sr»g!&<i>gS3?'°ft «T* ’ ’ «a ^ “t'SS^)' 

£&>* 

sSb^ST 5 . 

^^OXoS-eS ^ lr^7T a ^>^ | J^r»dJo cJ& 

^ £)& sr»8?c £3£fc^5)£r*Q§ ;& S^KsSoaax) 1 ^ o 

®o?{£#tfsjo&*»Tr*$ tr'ST^sk^Sba ttO 

C$5bo£;&3> #0 Sj^^^p>cX5b^. lr»-igMjsSc», &%#&£$», 4 

•x5 £ "B £ ©oK - ^^^, ££tfgd&3ho,. ^Kjo^sS^rf^Sb fe c& 

tfo &^sSr'S r& g*;&5e>o. 



■5T*3S^?5b(^o^n»^ c 7V* ^gejo^d*^ (J5s5oo&^^^boi> S)i>a sy^o 0 ) 




^’SlT^g'sJgScxs -brf ^2r , 7b-»£S^T°gj3o^sr>^(^i5?8 *»"« !$£§«» 
e^r^Sis, SoKsS-sSiSl^ab, e>sSo^s5b»s>;& »t> &■&&> 

S^S, & ex>. 


Er®(3bj't3#b ( i | S£T ,, g;S§ r * obSj'rfKJg tr’rfS^So . 

sb«isSrS5S»^§o b=r»grfgsb ( Inferiority) X 

£f\0<S5ij &"°;6«£§;&>, 


ar>SsSr>g^ — <‘^oTr‘v^d6d&zix?^^\*r‘'iSQ sSKskoS'^SS . ” 
sS^sSinfj&r-grfeJ — : «‘ oSSp>^1&> j ®oK q!S^r , s6bcsS!0'!i'5’& c ” 

— “SJssbS^o-^S^ sSr-ow^gg^^a^sStoosSs^r' | sSg 
rc r «^ej5§»6r«eJ^F* 7r*§^-Sj»T'o^)s5j’^"’ * ^c54o b5 n, o z? §c SJSb£ 




7r»^?S ^e^SCT'gb^. 


ar ’^’§^ s § s ^ 5 -— -‘ft* 0&> sS^^d&^i^oQ 5?^?r*S|s5»&# I5r0 B;$* ,, 3}-sS 
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fei sS^ S-'ej§’ ° "5b fJS^jlswo 2 r°©c ;6^)§&i>a. 

<j£>s£r , rr“§>S'g;S» ‘t^nlF’^CiosS-a-fl^ sS j> ;3’J) l .S£S' -8 £ssr> j 

' , e§r«3£)j^^5 8 * * S^-CS&D 7T»^)g'o"lbc TT c lf % ^ &} 

Si sS Soots' o ti\ ©#^;5»«>o, "^^§'o' : lb 7r»C ) o&c 6Tr»’S'^o~& "’Sitfa, 

— ° c 


^ ^"° ( 4,?S'g ; S» 'Stf^T^O-^UOiSljf'o 2S^^gT*s5^-0-“2j^ I Xj^T’Sf'Sr^ 

So^^cJ^ra” Q-tSko MSg^T'^l rfT-357r» ^iS^c& 

■£&;a»;6 ao sv_ s'^ 3* . «a^cfo. 

^rSi!»T r Sf^?3 "^OCS&St^S^oK oS^ir , ^jir 6 ©0?< ^^8|| 
*«3rfj»Sf JS oi 1 “^od*3ise>a llp^OoK 3»e> ^asboaSo&j ©ctfC^^aCa. 
*11 Sioab’^ Sb^-&assSj)^b 

<3r^ar“^^icoa^ s&tf'gsSbs i ^^ SoKajo. 
Sj^a^)orf^)OJ3g'cSa-»8 ^SP’dbmi 

dS-«iaT ,, s>'^Si‘&)c«bac»ejgo ^016^) >• g"©o?C «5#;£» ^p>a»g's£»7r* 9^ 

;6j> r”^a<S'5S. ^11 •sSo*jSS(s5s5bs^)o l | 

ST" l•^£o^)a^r > •^i^"^)t^”'e^ t -3Sr>3oo ci>;£r»(j£s , £io : {§xS|| 


1. ^§r*^553 JS^JCgS^^osS 

2 <0 sSr* lin' sj) •r' oisSa foeS^^eJiSa^^ ^>&zilT‘ 


8. <fe-sSs5r»(joSoSo-ES5S»« 

u&-sT’’oeJs&e>jr*$ So^OoS ^Tr^s&^&S^cs&aMiiKSgt 2Sjr°§^«r*» 
^ootfb "e$ ^ej SP Sp Ml ’ ’ 

£&$~&t$sSx>&n‘l£ SHx’e)'^ ^^£5br';SoSe>c35».*. 

&-« sSr'gSoe^^S^.ga V^o ^^S^cassr** S)«$^ &< tto 

dfcSfcrtb «er*«SfS’’tf ws£» a^^^5&oefc^a.*<'s^r^5*?6 « 
&?5& 

■&>^SS|) 18o§f <b ^r ’0' r Jfrg«X‘ . 





Sklks-crer'-sr-a "’sk'X'dfe*. 
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eo^T^fe.-'S'tfoXSasTSb KjS'y’g'V^ S5e^r o p (> J5»Tr» o-cfc&e>cig) ^sko-s 
^w^g&oabifc)^ fc&sSxxSbsSaS or^dkafto&a^a 

'5g'S8 r *SKC3oe» •s^^ocS-cs’ei&S SmT'S' sb^jSa- 


sfcajS Sj5^as3bejSo 

"3^ •5T , to§'XoXsS»s&«b fcMsS'^o-OS'' 8 ^SlSoj&iosSsj^ 5&^«g'^je>^ ■sr'iJg'S 
&cs£>^£»;5X<y ’68^^5&oi3b esaej^'tfsksS*' 6 ^35^©^o^3tfoX^<^3b-&!0'oX 
3-«#;6ifc>;6 ^^SsSsto^tS^s&isSi ^©ftS^sS-Oa^Sb. 

ft 

& ,l f<pnv*a1& ^^s^rsooo TS&oa^©^ s&>t& Sift'S" ■7r»R''i\>'tfk^ 2^8^ tT* 
^.'S£oeiat3bo2S3oT*802^p , 6^'ST* <1 ciSowS^55''ggSSi3e>sSft>rf ^(SaayySii^a. TT* 
SoM->>^“3 > rfsSe)oao'£&5r»SS)ts3pgejs&-7r* T-^sSso^^ao-asS^^fSbio^cSj 




Tr*C> sr* c& &o sr £3 sr* Oag . 

aXsAsferfj'^a^o c^^^©c^?*-^?>rr o 'Ss"r*e> 5 S»sS'f csfi>^7r* 20'0 
:*SoS^tfi£»ejS^oeS 4 B'^, tfiO&exsSoJS© & tfeiSej 

;$;£»?< ®RsSS. 

ss»as>D 23 jJl^i 3 i£ 3 cS *?6 S 1 ?? 1& £i' 5~ x ?\> 1 £ue?'y»Sio^i •kt*'6o^ tSoosSi 
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RESEARCH ill INDIAN 
H1ST0RV. 

BY MR. N S. RASASWAMY 
IYliNSAR, m. a. 

“ Whatever sphere of the human mini 
you may select for your special study, whe- 
ther it be language, or religion , or mythology, 
or ‘philosophy, whether it be laws or customs, 
primitive art or primitive science, everywhere^ 
you have to go to India, whether you like it 
or not, because some of the mst valuable 
and most instructive materials in the history 
of man are treasured up in India, and in 
India only. ’’—Max Muller. 

j ME greatest gift of tho West to the East 
, 1 .,is the spirit of research, an eagerness 
aptitude of mind to investigate into the 
past acquisition of Indian intellect and cul- 
ture. , Different' branches ’of science and 
l§arnjng our ancients did possess and accord* 


ing to tradition they number fourteen. But 
the science of history, the art of narrating 
the story of Indian religions and political 
evolution, based on firm chronology, is of 
comparatively recent origin. Goethe’s ideal 
historian whose duty should he to separate 
the true from the false, the certain from the 
uncertain, doubtful from those which cannot 
be accepted, was certainly absent amidst the 
group of ‘native’ chroniclers, ancient mid 
medieval. It is indeed hard to refute the oft- 
repeated statement of that prince of epigra- 
phists, Dr. Fleet, that ‘ we are indebted but 
very little and not at all for the most ancient 
■periods, to any historical works compiled by 
the Hindus themselves But if the Hindus 
•were lacking in historical instincts, the reli- 
gious side of their character was pretty 
strongly developed and their desire for mak- 
ing endowments on every occasion rendered 
the growth of epigraphic records possible and 
it is from these that the main frame-work oi 
early Indian, flisfey h,as been constructed 
Kalhana’s Majatarangini, the historic^ ,c!i? 2 
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toricftl results obtained from the inscriptions. 
It will perhaps be more to the purpose to re- 
cord what still remains to be done. The ear- 
lier Orientalists unfortunately exhibited a 
tendency to ignore the Puranic accounts and 
in their attempt to ‘ reduce to proper limits 9 
these and other traditions enshrined in ‘ nat- 
ive literature 9 indulged in reckless distortion 
of original texts- Their conclusions which 
have, however, found general acceptance, re- 
quire revision in the light of new facts. At 
least ouc scholar, in recent times, has doubted 
the Synchronism of Alexander the Great, and 
Chaudragupta Maury a and suggests a new 
hypothesis of synchronising Alexander with 
Candra, the Gupta, as this will be in conso- 
nance both with the old Hindu and Buddhist 
re lords. Another point requiring consider- 
ation at the hands of scholars is in regard to 
Arthasastra, At the time when the MRS. 
were discoveiod by Mr, Sham Sastry of My- 
sore t I ero was a flutter and excitement among 
scholars which exhibited themselves for a 
long time in an endless series of translations, 
commentaries and lectures based upon the 
original texts. It was at that time piously 
believed that the Artbasastra was the product- 
ion of the wily Brahman minister of Chan- 
dragupta Maurya, Oanakya or Yishnugopa, 
Prof. Jacobi supposed it to be so. A critical 
examination of the texts, however, gradually 
led to diveigonce of views on the subject and 
to-day the genuineness of Kautilya’s Artha- 
sastra is seriously doubted. Prof. Hillebrandt 
has attributed the authorship ‘ to a member 
of the school of Kaufcilyaand not to the great 
Oanakya himself b Sir Ram&krishna Ehandar- 
kar has recently enunciated the view that the 
was not written so early as ih the times 
Ohandragupta, the Maurya, but later. 


According to the revered Doctor, 
date to which we can refer Kautilya. 
or the second century of the Christian era. If 
this is so, our notions regarding Pre-Mauryan 
and Manryan polity must undergo some 
change Here is therefore work for further re- 
search and the general value and importance 
of Artbasastra depend on our being able to 
fix the age for it. 

The student of Indian History 
desires to know more about the Sunga and 
Kanva dynasties but inadequately sketched 
hitherto. The essentials of the Gupta Empire 
are now known to us but there is ample scope 
for considerable revisions of our opinions 
regarding one at least of the Gupta sovereigns- 
Samudra-gupta, The Indian Napolean/ of 
Y. A. Smith, after a closer examination of 
the records dealing with him, dwindles into 
comparative insignificance as has recently 
been demonstrated by the illuminating 
monographs of G. T. DubrenilL The age of 
Kalidasa, one of the Nine Gems that are 
supposed to have existed in the court of 
Chandraguptall, Vikrnmaditya, is stiifa vexed 
question. Indeed with the great advance that 
the sciences of Indian archaeology and epi- 
graphy have made, it should be possible for 
us to write full and detailed cultural history 
of the Gupta period, a period when Hindu, ait 
and literature found some of their best expo- 
nents. The most confusing of the periods of 
Indian History is the dynasty of Kanishka, 
Theories and dates are originated, circulated 
for acceptance through the medium of text- 
books and then destroyed, fresh ones are 
started and thus there is endless speculation 
regarding the chronology . of what may, be 
termed the'Kushah’ period of Indian history. 
The learned articles of the Patna scholar, 
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Jayaswal, on the subject are not easily 
accessible to the general public who are as 
much interested in the details of Indian his- 
tory as the undergraduate preparing for an 
examination. The theories that now hold sway 
in regard to the origin of the dynasties of the 
Deccan do not appear to be sound. There is 
an ever increasing volume of evidence to 
show that the so-called * foreign ’ dynasties, 
those of the Gurjaras,Clialukyas,Ras3itrakutas 
and Paliavas were really indigenous and that 
they have nothing foreign about them. In- 
deed the time has come for young critical 
scholars to declare their intellectual revolt 
against the acceptance as truth of whatever 
that is printed even though under the author- 
ity of well-known authors whose interest in 
Indian History may be genuine. In the 
words of India’s Poet, Dr. Tagore, let us 
cease to be parasites fattening on others’ toils 
which is a symbol of disease and lasiness. 

From what has been stated above, it is 
clear that the real history of early North 
India is still in the making. The position of 
South Indian history is still worse. Various 
, circumstances contributed for the gross neglect 
of the South of India in the field of historical 
investigation. The first batch of European’ 
ana Indian scholars who took a genuine 
interest in Indian studies all belonged to 
Bombay or Bengal They were interested 
more in die history of Northern than in that 
of Penimsular India. Most of the North In- 
dian Vernaculars closely allied to Sanskrit lent 
themselves to an easy mastery of Sanskrit 
and Prakrit, a knowledge of which was so 
essentiaLfer epigraphie studies. Benighted 
Madras was busy supplying clerks to the var- 
ious government offices in the country and 


did not respond to the trumpet call of Bom- 
bay to take its share in the patriotic duty of 
rewriting the history of our motherland in 
the light of new facts discovered and with 
the help of new sciences that were ushered in, 
while the auxiliaries of the Journal of the 
Royal Asiatic Society in Bengal and Bombay 
continued to thrive, its Madras auxiliary, the 
Madras Journal of literature and science died 
a premature death, unwept, possibly unhon- 
oured. Sir Walter Elliot's splendid collec- 
tion of Tamil and Telugu records did not 
evoke any enthusiasm in the minds of South 
Indian scholars. Dr. Hultsssch’s South In - 
diem Inscriptions came somewhat late on 
the scene. The Siren voice of Bishop Cald- 
well and others of his ilk who, in no uncer- 
tain terms, deprecates the value of Dr&vjd- 
ian literature for historical purposes, lias 
smothered all interest in research in South 
India. These and other circumstances explain 
why Madras has not produced men like Sir 
R, Bhandarkir, Telang and Apte» 

And yet it cannot be said that Madras 
was devoid of materials for reconstruction of 
history. The extreme South of India, far 
away from the centres of Muslim fanaticism, 
had not fortunately experienced the ravages 
of the iconoclast and our temples, stone tab- 
lets and inscriptions were kept in tact. It will 
he idle to maintain that these innumerable re- 
cords, numbering thousands, were either ex- 
ploited far purposes of history or could not 
be manipulated to furnish data for the recon- 
struction of South Indian History. Equally 
futile will be the contention that inscriptions 
were scanty or none at all for the period ant- 
erior to the 7th Century a, i>, } and those that , 
are posterior to this; are uninteresting 
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not so charming as North Indian records are 
for earlier periods. The very absence of 
stone inscriptions and copper-plates for the 
first seven centuries of the Christian era in a 
land which possessed a noble literature and 
culture, by no means inferior to those of the 
north, ought to have excited the curiosity of 
Madras scholars to an investigation of the 
whole matter. The want of epigraphic re- 
cords, however, is more than amply compen- 
sated for by the existence of theSangam and 
post- 3a again literature which if studied in 
a proper spirit, becoming of an investigator 
into truth, would have yielded results as im- 
portant as those furnished by epigraphy That 
tins is exactly sj is demonstrated by the pre- 
sent occupant of the Madras University chair 
of Indian history and archeology. The fact is 
that j ti'-i t as the European novice is hypno- 
tized into the belief that there can be no 
In ban historical or literary event that is not 
influenced bv Greek, Roman or Christian 
ihought,so iheDravidian scholar is persuaded 
to believe for a long time— and the spell is 
still not broken — that great and ancient cen- 
tres of civilization are to be found in the val- 
ley of the Punjab, on the banks of the 
Ganges and the Mahanadi. “ The attempt to 
find the basic clement of Hindu civilization 
by a study of Sanskrit and the history of 
Sanskrit m Upper India, is,” says the late 
lamented Prof. Sundavam Pi Hay with some 
slight but pardonable exaggeration, to be- 
gin the problem at its worst and most com- 
plicated point. India, south of the Vindhyas- 
the Pcnunsular India -still continues tube 
Indio proper. Here the bulk of the people 
continue to retain their pre-Aryan language, 
their pro-Aryan social institutions. Even 
here the process of Aryanization has gone 


indeed too far to leave it easy for the histo- 
rian to distinguish the native warp from the 
foreign woof. But if there is anywhere any 
chance of such successful disentanglement, 
it is in the south and the farther sou in we 
go, the larger does the chance grow. • . * 
The sceintific historian of India, then, ougnt 
to begin his study with the basin of the Kri- 
shna, of the Oaweiy, of the Ym gai, rather 
than with the Gang ?fic pis in as it has been 
now long, too long, the fashion.” 

The task before iw then, is clear. \vo 
want men and materia 1 , more men than ma- 
terial, men imbue! w.ih a genuine spirit for 
research, with critical faculties fully devel- 
oped. And yet matennl m the ships or 
rare texts and originals of inscriptions, is not 
of secondary importance The progress of 
research, especially Indian research in all its 
manifold diiections, depends a good deal on 
the way in whien the historical materials 
are dispersed. Unfortunately, Oxford and 
the India office are to-day considered better 
centres for Iniian studies than Madras or 
Calcutta, Hodgson, for example, sent to 
Paris a good collection of the writings of 
Northern Buddhism and Paris, forthwith, 
became a great centie of Buddhist learning, 
Bumouf, Senart and Levi becoming the 
best exponents of North Indian Buddhism 
The splendid collection of Pali MSS depos- 
ited at Copenhagen by Bask enabled the 
Banish capital to produce such distinguished 
Pali scholars us W ester gard and Trenchner. 
Similarly the Iudra office and Bodleian have 
become centres of Indian learning through 
the manuscript- libraries of Wilson and 
(Jolebrooke. It is therefore important that 
fully equipped libraries should be instituted 
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in convenient centres of the Presidency to 
which aspiring scholars can flock to enrich 
their knowledge. Oar University must also 
he made to understand that with the best of 
intentions and fullest of knowledge, a single 
Professor for Indian history, holding his office 
at the whim of an ever vasciilating Senate, is 
utterly inadequate to deal with the ancient 
history of a people, vastly differing in culture 
and social life. It is an absolute desideratum 
that an additional professor of South Indian 
history, fully conversant with the traditions, 
literature and social life of the Andhradesa 
should be appointed with the exclusive duty 
of unearthing the early history of Kalinga, 
of which so little has been written. The 
few Sanskrit colleges that are scattered in 
the Presidency of Madras should try to con- 
tribute their mite towards the reconstruction 
or the discovery of our ancient culture, by 
ceasing to produce pundits of the old type 
and turning real scholars of pupils who will 
not only repeat Vedic texts, and ingeniously 
explain metaphors and similes but will take 
up the study of the vast and abounding lite- 
rature of Sanskrit in the broader and fuller 
spirit of historical enquiry. Let us above all 
remember the words of India’s greatest liv- 
ing orient ilist, Sir Ramakrishna Bhandar- 
kar, that “ between the Western and Indian 
scholars a spiriUof co-operation must prevail 
and not a spirit of depreciation of each other. 
We, have but one common object, the dis- 
covery of truth, Both, however, have pre- 
possessions and even prejudices and the same 
evidence may lead to their arriving at differ- 
ent conclusions. Often, however, when con- 
troversies are carried o», the truth comes out 


promimently and there is a general acqui- 
escence when it does go. 

KAUTim ON THE FINANCES 
OF THE STATE. 

BY MR. M. VENKATA RANGIAH', II. A. 

(Non-tax resources.) 

® HE . Arthasastra of Kautilva throws a 
considerable amount of light on the finan- 
cial resources of the state in ancient India. 
Much of the information on this subject is 
contained in the second book while many 
statements bearing on it are scattered here 
and there in the first, third and fourth books* 
There is in the fifth book a chapter entitled } 
‘‘The replenishment of the treasury,” speci- 
ally devoted to an explanation of the expedi- 
ents resorted to by kings in times of severe 
financial stringency and stress, It is with the 
help of these portions of the treatise that this 
paper has been prepared. It was not found 
possible to interpret exhaustively all the 
technical terms used by Kautilya or to com- 
pare his views on public finance with those 
held by the other great Sanskrit writers on 
politics. What can be gathered from a study 
of Arthasastra itself is all that is. attempted 
here. 

I. The primary fact that strikes a student 
of Kautilya is that for financial purposes the 
state was in those days organised more or 
less like a self-sufficient household Very 
many of the commodities required for the 
management of the state and the conduct of 
administration were produced by the govern- 
ment itself and not purchased with the money 
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proceeds of taxation as is done by all the 
modern states at present. The state carried 
on agriculture and got from it all the articles 
of food and the raw materials required for its 
manufactures. It worked mines, It main- 
tained forests and large herds of cattle. Jt 
undertook weaving, the manufactures of me- 
tals and of weapons of war. Only those re- 
quirements which could not be produced 
directly were purchased from others in ex- 
change for money or tor its own products. 
Consequently an examination of the w T ay m 
which the several industries were carried on 
by the state is necessary to understand the 
basis of its financial strength and stability. 

The most important of the industries 
undertaken by the state for the purpose men. 
tioned above were (1) agriculture, (2) cattle 
breeding, (3) forestry, (4)mining,(5 the manu- 
facture of metals, the manufacture of 
weapons and (7) weaving. A few character- 
istics of each one of these relevant to the 
question on hand are given below. 

Agriculture .— The state owned large 
areas of crown lands and it was the duty of 
the superintendent of agriculture to arrange 
for their cultivation. A portion of them was 
cultivated directly under his supervision. It 
was his business to collect in time all sorts 
of seeds, employ slaves, labourers and pri- 
soners to till the lands and supply them with 
the necessary agricultural machinery, tools 
and bullocks and also with the services of 
blacksmiths, carpenters, borers, rope makers, 
catchers of snakes and similar other persons. 
Persons learned in the Vedas and those en- 
gaged in making penances were permitted to 
take from the fields ripe flowers, fruits, rice 


and barley required for the worship of tiieir 
Gods and the performance of sacrifices, and 
all the rest of the produce was collected and 
stored soon after harvest by the superinten- 
dents of agriculture and of the store house 
respectively. It generliav happened that 
there were not enough labourers m the ser- 
vice of the state to cultivate all the crown 
lands. The result was that the surplus land 
was given on lease to tenants who paid rents 
ranging from one-fifth to one-half of the pro- 
duce with an addition in the shape of a 
water-rate varying according to the source of 
water-supply from one-fifth to one-third of 
the produce. Different kinds of rice, cereals, 
pulses, oilseeds, sugarcane, cotton and vegeta- 
bles were some of the crops raised on state 
lands. 

Cattle breeding —The state maintain- 
ed large herds of agricultural stock consis- 
ting of cows, draught oxen, bullocks, to be 
trained to yoke bulls, for crossing cows, cattle 
fit for the supply of flesh, buffaloes and 
draught buffaloes, sheep, goats, mules and se- 
veral other animals. Provision was made for 
regular scientific breeding. The rule was 
followed that a herd of hundred asses and 
mules should contain five male animals, that 
of goats and sheep ten, and a herd of ten 
heads of either cows or buffaloes four male 
animals The quantity and quality of food 
and drink required for cattle were precisely 
defined, and all precautions, taken to pre- 
serve their health and apply medicines to 
the sickly ones. In the management of herds 
two methods were adopted in the main, One 
was to place each herd consisting of himdrej 
heads in charge of a cowherd ; a buffaloherds- 
rnan, a milker, a chnrner and a hunter who 
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did their duty in return for a fixed wage. 
The other was to assign to cowherds a cer- 
tain number of cattle on condition that they 
paid to the state either a fixed amount of 
the dairy prodnce or a share of it In all 
cases the state gut the skins, the fat, bile, 
marrow, teeth, hoofs, horns and bones of 
dead animals. The Superintendent of cows 
who was in chargo of the department had to 
(ol'eet these materials as well as the dairy 
produce. Sheep and other air mils were 
diorn of their wool once in sis months. 
Private individuals who were in fear of 
cattle lifting enemies were permitted to keep 
Then* cattle in the custody of the state super- 
intendent giving him as remuneration for 
services one-tenth of the dairy produce The 
importance of cattle in public economy was 
so highly recognised that in times of war 
capture of the enemy’s herds of cattle was re- 
garded as a very efficient means of weakening 
his powers of resistance, 

Foitstry.— One of the well-understood 
maxims of those times was that the victory 
of kings in battle depended mamlv on ele- 
phants. It was therefore the duty of the state 
to get an adequate supply of these animals 
and it was chiefly for this pur pose that large 
elephant-forests were maintained. They 
were tinder the control of a separate Superin- 
tendent who looked to their upkeep and ar? 
ranged for catching and taming elephants. 
In addition to these there were other forests 
Under the control of the Superintendent of 
forest produce ; and it was his duty to collect 
all forest products which were classified as 
trees if, strong timber, bamboos, creepers, 
fibrous plants, ropemaking materials, leaves, 
flowers, poisons, skins, bones, horns, hoofs and 


tails of wild boasts, metals, firewood and fod- 
der All forests in the country were the 
property of the state. 

Mining .— -According to Kautilya, mines 
are the primary source of the wealth of a state. 
The state was therefore regarded as the pro- 
prietor of all the mines in the country anti a 
special superintendent of mines was appoint- 
ed to look after them. His duty was to take 
measures for the discovery of new mines and 
the working of all the mines. Those which 
could be worked without much preliminary 
investment of capital were exploited directly 
by the state; those which required a. 
large outlay and those whose products could 
be made use of in preparing vessels wore 
leased out for either a fixed share of the out- 
put or a fixed rent. No one was allowed to 
carry on mining operations without a license 
from the government. Those ministers of 
the state whose corruption was beyond all 
doubt, those who on examination were found 
to be the enemies of the state and those 
brahmans who committed heinous offences 
were punished by being sent to the mines to 
work there. 

Manufacturing Industries Hie out- 
put from the mines and the minerals that 
were purchased from abroad were manufac- 
tured into such articles as wore in vogue in 
those days. This work was also under the 
control of the superintendent of mines. The 
metals so manufactured by him wore copper, 
lead , t i n ,‘wikrantaka , brass, vritta, bell-metal 
tala and lodhra . It was also his duty to 
get diamonds, precious stones, pearls and 
corals refined. There was another superinten- 
dent of gold who maintained a goldsmith's 
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office for the m inuuuiure of g old and silver 
Jewel ery. The work done here was of differ- 
ent kinds— compact work, hollow work, 
soldering, amalgamation, enclosing and gi. fl- 
ing, Tnere seems to have lean a state mo- 
nopoly in the manufacture of gold orna- 
ments. 

Oat of the forest produce collects 1 by 
him the superintendent of forest produce 
carried on the manufacture of all kinds of 
articles necessary for life or for the defence 
of forts, The superintendent of the armoury 
manufactured wheels, weapons, mill armour 
and other instruments for use m battles, in 
the construction or defence of forts or in des- 
troying the cities or strongholds of enemies. 
Kautilya mentions the names of ten immov- 
able machines, sixteen movable ones, eleven 
weapons with edges like a ploughshare, bones 
made of four different materials, six 
varieties of bow-strings, five different sorts of 
arrows, three of swords, seven of razor-like 
weapons and sixteen kinds of armour Orna- 
ments for elephants, chariots and horses as 
well as goads and hooks were made- The 
superintendent was always on the look-out 
for new inventions and employed exports to 
manufacture all sorts of the latest delusive 
and destructive contrivances. 

The weaving industry was also a highly 
organised one. It was under the conti ol of 
a superintendent who employed qualified 
persons to manufacture threads, cents, cloths, 
ropes and mail armour. Fibrous* cloths, fine 
raiments, silks, woolens, cotton fabrics, blan- 
kets and curtains were some of the varieties 
of textiles made. To carry on the industry 
M economically as possible, widows, crippled 


women, girls, ascetic women, women compell- 
ed to wo: k m default of paying fines, mothers 
of prostitutes, od women-servants of thekm ,r 
and prostitutes who ceasad to at tea 1 toarMej 
on service were employed to cut wool, fibre, 
cotton, Tula, hemp and das. Wages paid 
to these and other labourers varied accordin ' 1 

a 

to the quality and quantity of work done by 
them. 

It is not to be presumed however tha$ 
all the products of the above industries were 
used by the state itself. In some cases, as 
for example, metals, a surplus remained over 
and above the requirements of the state, it 
was brought to the market for sale ami dealt 
with by the superintendent of commerce. 

II. A few other industries were also car- 
ried on by the state not primarily because 
their products were of use to the government 
but because they were in great demand in 
the country and their sale was a very 
valuable source of income. A reference is 
made to the more important of them here. 

Liquor*— The manufacture of liquor was' 
a monopoly of the state. The superinten- 
dent of liquor arranged for its preparation 
and side throughout almost every part of the 
state— in forts, in country parts and in 
camps. The liquors thus manufactured were 
divided broadly into six classes Shops for 
their sale were maintained by private mer- 
chants who sold them at the prices.fixed by 
the superintendent. They weie flowed to 
lower the price in case of bad liquor. Each 
village had its own shop or shops <*n . bq .or 
was not permitted to be taken out of Villa- 
ges The shops were not allowed to be clow 
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to each other, perhaps to present disturban- 
ces. All were compelled to drink within the 
shops, exceptions being made in the case of 
well-known people of pure character. The 
quantity to be sold to every individual was 
regulated on the basis of the class to which 
he belonged- Each shop contained many 
rooms provided with beds and seats kep fc 
apart. The drinking room contained scents, 
garlands of flowers, water and other comfort- 
able things suitable to the varying seasons. 
All this was done evidently to attract; cus- 
tomers and thus increase the moo me of the 
state 

The rigour of Om monopoly was som- - 
times relaxed. On ceremonial oceasiu . 
families were showed to manufacture white 
liquor and arishta for use in diseases. During 
festivals and fairs the right of manufac- 
ture was granted to private individuals for 
four days in return for the payment of a 
license fee. A special toll of five per cent 
was collected from those who dealt in such 
liquor. The importation of foreign liquor 
was permitted but the dealers “in it hud to 
pay to the king a compensation for theloss 
sustained by him in consequence of the com- 
petition. 

Salt -—The manufacture of salt could be 
undertaken only by those to whom the state 
gave the necessary license They paid to 
the Government either a fixed money rent 
ota share of the produce. The share so 
collected was sold by the Superintendent of 
salt and its value realised. Those who im- 
ported salt also paid one-sixth of the quanti- 
ty to the king, 

Mini and coinage,— Silver and copper 


coins were generally in circulation in those 
days, while though coins were made of gold 
they do not seem to have been very widely 
used. Copper coins were of a token charac- 
ter while silver was the standard. The Su- 
perintendent of Mint manufactured silver 
and copper coins whenever necessary . But 
il was also open io private c tiz* us in the 
capital as well as in the country [uHs to tale 
their buliton— gold or silver — to the shop of 
the state goldsmith, kept for the purpose in 
the centre of the high road, who got it con- 
certed into coins in return for some remu- 
neration. There was therefore no difficulty in 
ytbiig an adequate supply of currency. An- 
other official— the examiner of coins — legis- 
lated the u ion pleg on which the token and 
the legal tender coins had io be circulated, 
When money was paid into the treasury a 
testing charge of one-eighth per cent., a 
premium of eight per cent, known as 
rupika , and another of five per cent, known 
as vyajr were colIected.These were the seve- 
ral ways in which the government got reve- 
niue out of its operations relating to coin. 

Weights and measures —The Superin- 
tendent of Weights and Measures arranged 
for their manufacture. Weights were made 
of iron or of stones available in the countries 
of Magadha and Mekala or of such things as 
will neither contract when cold nor expand 
under the influence of heat. Cubic mea- 
sures were made of dry and strong wood. 
These were sold to traders at fixed rates. 
Different varieties of balances also were m a* 
mifactured by the state which could he ob- 
tained at fixed prices. The superintendent 
charged a reasonable fee for the preliminary 
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stamping of weights or measures; the 
traders had to pay every day a snaall amount 
towards the maintenance of the office of the 
superintendent. 

There were several other kinds of in- 
come obtained by the state frum its pro- 
perty or capital investments. Irrigation 
works constituted one such source. It was 
one of the well recognised duties of the state 
that it should construct reservoirs filled with 
water, either perennial or drawn from some 
other source. There must have been other 
kinds of irrigation 'works, details of which 
are not however forthcoming. In return 
for the use they made v of these works culti- 
vators had to pay special water taxes. The 
state retained complete rights of property 
with regard to fishing, ferrying and trading 
in vegetables in reservoirs or lakes. 

Trade-- In order that the products of 
slate industries might be sold in the market a 
commercial department was organised under 
a superintendent of commerce. Of course , it 
was the duty of the superintendent of each in- 
dustry to arrange for the sale of its products. 
But where this was not possible the articles 
were handed over to the superintendent of 
commerce, whose duty it was to sell them 
and realise their value. His tact in regulat- 
ing prices went a great deal towards increas- 
ing the income Gf the state from this source. 
In addition to selling the royal merchandise 
produced at home, commodities were im- 
ported from abroad and these were also sold 
at profitable prices. Borne portion of the 
king’s merchandise was also sent abroad 
for pale. It was exchanged there either for 
money 01; for produce. It was for this pur- 


pose that a large mass of information on the 
industrial and commercial conditions in 
foreign countries was generally collected. 

Navigation —Navigation was another 
source of public income, The state owned 
ships, boats and ferries. Passengers who sail- 
ed on these ships and boats, fishermen who 
made use of them in fishing conch-sheiis, 
pearls and the like paid the requisite fees to 
the government. Ferry fees were regulated 
according to the nature of the animal or the 
load concerned in crossing the river. Fees on 
big rivers were double those levied on the 
smaller ones. 1 he fees must have been of a 
substantial character as merchants were in- 
structed to make due allowance for them m 
estimating their net profits. 

Thus far the important sources of reve- 
nue from non-tax sources have been dealt with. 
It may be presumed that these contributed 
much more towards the revenues of the state 
than taxes did, but a definite basis for cal- 
culating and comparing the income from 
different sources is not available. In view, 
however, of the large number and variety of 
industries undertaken by the state and the 
minute attention paid by it to the organis- 
ation of its commerce there is no exagger- 
ation when it is concluded that the tax revenue 
was of less importance than the non-tax 
revenue. 


PLANT-WONDERS OF K 0 I 111 
GHAT. 

BY MR, N. R. RAGHTOADHACHABI, M, A # 

CftT is not possible in the short space allot- 
ted to this article to go deep into a survey 
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of all the interesting plants that grow on 
the Kumiii hills, near Vizianagram, and it is 
not also desirable, for already much work 
has been done in connection with Indian 
plants by eminent Botanists, but in this arti- 
cle an attempt will be made to give a brief 
account of some of the peculiar plants that 
arrest a visitor’s view, as he takes an excur- 
sion to these hills. As is the case with any 
other part of this great country, even on 
these hills, one finds an astonishing variety 
of herbs, whose therapeutical properties so 
well-known to our ancients, have now be- 
come a sealed-book to the present-day Bota- 
nists of India. It is earnestly hoped that 
with the new wave of patriotisim that now 
spreads throughout the length and breadth 
of the country a greater impetus will be 
given to the study of these sanjeei ns, whose 
marvellous properties may once again be 
utilised to alleviate the miseries of the suffer- 
ing millions of the country. 

Before proceeding to deal with parti- 
cular plants found in these hills, a general 
account of their vegetation may be of some 
interest to the visitor. Most of the plants 
are either herbs or low shrubs or climbing 
plants. They are with few exceptions armed 
with spines or thorns, or possess some kind 
of milky or watery and sickly juice. The 
number and size of the thorns in a plant in- 
crease, as we go higher and higher on the 
hills. By way of adaptation to ihe limited 
quantity of water available and to the exces- 
sive loss of that rare commodity owing to 
transpiration, th% plmts possess either a 
thick outer bark, or they h 4 ave a few small 
leaves. Boncemsia , Cactus cpimtia and a 
&w species Euphorbia are very commonly 


met with with fiat green stems but no leaves. 
A good many climbing plants and climbing 
parasites with gay flowers present a delight- 
ful spectacle in some places. 

Very conspicuous and highly attractive 
is the plant Gloricsa ( zr»*k ) , which can be 
seen everywhere on the hil s climbing over 
other small shrubs in the neighbourhood It 
possesses an underground tuberous stem, 
which is said to have poisonous and fatal 
properties. The green aerial portion is weak 
and possesses lance-hke leaves whose tips 
are prolonged into five thread-like bodies, 
which twine round the branches of other 
plants. Though the green serial portion 
dies in summer, the underground stem sur- 
vives the period of drought, snd produces 
new serial sh( ots when the conditions be- 
come once again favourable. Its floweis ore 
really very beautiful and from a distance 
look like dainty butterflies. The petals of 
this flower are so brilliantly colored as to at- 
tract the attention of insects from very long 
distances, to effect cross-pollination, a pro- 
cess which ensures the production of not 
only a greater number but also more vigorous 
seeds. 

To the same group of plants, of which 
Gloriosa is a member, belongs another plant; 
called Grimm , which is very common on 
these hills and which lias been recently de- 
scribed in the Indian Botanical Journal as 
a new species This plant has an under- 
ground bulbous stem covered by scales and 
its leaves arise almost in a cluster and are 
nearly one and a ha ! f to two feet long. Sprin- 
ging from the midst of these green leaven 
might be seen a long green stalk carrying 
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snow-white flowers which emit a mild but 
fragrant smell. 

Several species of Acacia ( & \ ) are 
found growing wilily everywhere. These 
are trees which grow to short heights, pro- 
fusely armed with sharp-pointed thorns. It 
is unnecessary to describe the various vege- 
tative parts of these plants, but one interest- 
ing fact regarding the arrangement of the 
flowers in one of them deserves special men- 
tion. Generally, in plants of this family, the 
flowers are c'ustered int) a ball-like head; 
but in the particular species referred to 
above, the very minute fl )wers are arranged 
on a long slender axis, and what is more to 
be admired is a difference between the pink 
red color of the bisal fl ewers, —which bv 
the way do not. appear to produce fruits— 
and the perfect whiteness of the lower ones. 

An interesting plant-parasite was found 
by the writer during one of his excursions, 
growing on a branch of Nereium ( * by 
the side of a small well. This Limnthm, 
as it is called, possesses a thin woody stem 
with a large number of leg-like processes all 
over, which are sent deep into the tissues of 
the host, from which the parasite tikes up 
water and ofelnr fool-mite rials. From 
these it builds up its complex food with the 
help of its green leaves, unlike Gmcuia , an- 
other parasite, which demands ready-male 
food from its host. Guscuta is a more con- 
stant and intimate guest of the majority of 
plants on these hills, and appears to be the 
monarch of all it surveys. This plant is 
often noticed forming as it were a thick and 
highly tangled canopy over the tops of other 
. plants. , It consist! only of a long, thin yel- 


low stem, with no roots and no leivcs nr it 
takes no trouble enhsr z ) suck uit toed 
materials from the soil or to prepare food. 
And all it knuws is to produce a large num- 
ber of flowers, fruits an I seeds, which are 
scattered far and wide, developing sometimes 
into new plants, to the grou discomfort of 
others in the neighbeurh jj! 

PROBLEMS 9F I £ L 0 0 0 
PHILOLOGY. 

BV MU. B, SRS rmiiu mo, M A. 

- 

E8PERATE attempts are imde now-a- 
duys to secure for Vernaculars a proper 
place in E Ideation of all grades, partly be- 
cause of a growing consciousness m the 
country that it is an insult to the race to be 
always told that the vernaculars of the coun- 
try have no cultural and disciplinary value 
and partly because of the tremendous waste 
of educational effort in seeking to educate 
the youth of the country in a foreign tongue. 
But vernaculars will have to be scientifically 
studiei before a claim for their cultural ami 
disciplinary va’us miy be fully male good. 
A few years back the University of Madras 
mtde a vague and abortive attempt through 
its Readerships in Dra vidian Philology 
to compass such an end. With the 
idea of a University for the Andhra 
districts in the air and taking some definite 
shape, the question of the scientific study of 
Telugu in its linguistic and literary aspects 
acquires a special prominence. Having 
worked on this subject for some time us a 
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Reader of the Madras University, I give 
here below a scheme for the scientific study 
of the Telugu language which l then happen- 
ed to formulate for my private guidance. I 
ofler it for constructive criticism and ampli- 
fication so that it may in the fullness of time 
be of some use for a later generation of 
Univeisity students of Telugu language and 
literature. 

I. (a) Language affiliations, — In the 
matter of the treatment of r and Z, the Indo- 
Ger manic languages vary in their prefer- 
ences for the one or the other sound. May 
the Dravidian languages be affiliated on the 


basis of 

a similar preference for r and l ? 

Kni 

traaju 

Tel. tala 

Tolu 

tare 


Kni 

gta 

Tel, Can. kara-cu «=s 



learn. 


(b) Indo- Germanic languages are 
classified into Oentum-Satam groups, May 
the Dravidian languages be similarly group- 
ed on the basis of their treatment of initial 
gutterals followed by palatal vowels ?, e, g 
Ket-t Vjkei=iQ do. 

IL Nannaya and pre-Nannaya Telugu- 
Monosyllabic bases in Telugu and Canarese 
of the oldest period have become di-syllabic 
in later periods, From this point of view 
the literary language of JNannavas Maha- 
bharata presents a mixture of forms of differ- 
ent periods, He differences in declension 
and conjugation of such monosyllabic bases 
and of their later di-syllabie forms indicate 
traces of the period of Telugu earlier than 
Nannaya, 


m. Accent . — (a)The question of ‘accent 5 in 
Dravidian Languages requires investigation. 
There are very many tiaces in the literary 
dialects of the Dr i vidian Languages and 
their spoken varieties of the gradual develop, 
ment of ‘Agglutinative forms 5 into the 
‘ inflexional 5 stage. Forms like Telugu, 
Kalavaaru , Kalaaru , Kalaru , can be ex- 
plained oulv on the hypothesis of an accent 
change. 

(b) Telugu alliterations (Praaa and 
Yati ) throw some light on this problem. 
An examination of yatis (casura) as found 
in ‘fully agglutinative forms’ and compounds 
in the usuage of the poets, century by cen- 
tury, will show how accent came to be vary- 
ing and led the way to the inflexional stage 
of language. 

(c) In the Telugu literary dialect of 
the Mahabharata and the Early inscriptions, 
there aie traces of forms that must have 
arisen from words accented on the second 
syllable s.de by side with fuller forms. 

The fuller forms must certainly have 
been older chronologically, as they are older 
historically A comparison of Mich forms 
with parallels in other Dravidian languages 
throws light on this matter. Forms of such 
words from the spoken dialects show ftu flier 
variations. Such phenomena as Kammgu 
+ Kraamgu 4* liraggu +*Kaggu can be 
satisfactorily explained only on a theory of 
accent 

(dj A theory of accent alone can satis* 
f ctorilv explain the relation between para- 



January 1922. ] 


PROBLEMS OP TELUGU PHILOLOGY. 


£1 


Uel forms in Dravidian Languages, such as, 
Tel. Marumdu + Tel Mamdu + Kar Mar da 

IV. History of Sounds.— 
fa] MATERIALS. — 

i. Descriptions of Telugu sounds by 
grammarians, differentiations, if any, made 
by grammarians of other Indian languages, 
of sounds in such languages from Telugu 
sounds 

(a^ Fixing of medial sounds ( paiti- 
cularly vowes by the grammarians m cer- 
tain specified words and the difference bet- 
ween such statements and the usage of 
authors, century by century, regarding such 
words. 

ii. Forms of words and values of 
sounds discussed by writers on phonetics 
and prosody in relation to alliteration ( yati ) 
and rhyme f prasa ) studied from authors, 
century by ccntiry. 

iii. Forms of word? occuring in ' elugu 
classics m their modern printed form com. 
pared with those in the M68. as throwing 
light on variations in pronunciation. 

iv. Representations of older types of 
spelling as indicated by MSS- and their pho- 
netic value 

v . Spellings of words in inscriptions 
studied historically and in relation to con- 
temporary literature, 

?! Ipokon dialects* 

vii, Biographies of words c^ustructeJ 
from literary w urns chronologically aa\mged f 
The evidence of SLSfe. as regards intermedi- 
ate form's. 


viii. Comparison with cognate forms 
in other languages (1) Prakrit and (2j Dra- 
vidian languages. 

[bj SOME PROBLEMS.— 

I. Eepresentation of druta n in inlaufc 
and auslaut. 

i. Cerebral pronunciation of l 

3. Interchange of medial d and n [««] 
between short vowels m tn-syLabic words. 

4, Confusion between Sibilants. 

5 Interchange of medial u and o, 

6. Eepresentation of a and 5 bearing 
on their pronunciation [Evidence of yatis 
on this matter ] 

7. ftlonopthonging of medial au . 

8. Interchange of voiced and unvoiced 
medial gutterals and dentals. 

9. Vowel harmony. 

10. Eepresentation of aspirated con- 
sonants and nasals. 

II. Treatment of initial r-conjuncts. 

12. Representation of the vanishing 

nasal 

13. The as sound in Telugu. 

14. Eepresentation of Sanskrit nasals 
and nasal conjuncts. 

15. Telugu pronunciation of Sanskrit 

r [“]• 

16. Representation of open e and o. 

17. Change of initial cerebrals to 

dentals* ' ■ 

■ 18. Nunnation as tendency of Telugu 

pr 0 nun 3 i.it on. 

19, 'Spellings and pronunciations due 
to false analogy. 
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V. Foreign elements in Telugu 

I, Sanskrit, % Prakrit, 3, Pali, 4. 
Earnafca, 5. Hindustani and 6. English, 
French, Portuguese, etc. 

With regard to each consider the 
following points f— 

1. Period and conditions of borrowing, 

6. g , &o!.e! ■p&£o£r°ij oTijb. 

2. Phonetic treatment (a) Tatsamas 
and (b) Tadbhavas, + 

3. Kules of grammarians and Ehefco- 
ricians regarding borrowings tested by the 
usage of poets. 

4. Nature of words borrowed, i. e., 
cultural affiliations. 

5. The story of the struggle between 
borrowed words with native words, if any, 
expressing identical or similar ideas, e. g., 

l'£.7P?*P + 3:0 

6. Popular and learned distinctions 

corresponding to -vpjs 5 >$ of 

Sanskrit rhetoricians. 

7. Varieties of pronunciation of bor- 
rowed words indicated in literature. 

8. Provincialisms and slang in litera- 
ture. 

VI. Semantics.— Tendencies of words-- 

L Levelling, e. g., ^ 

2 Eesfcriction of meaning, e. g, ? 
^ ifs^, tfd, es5j, 

s^o, Iboyafi, £r<5, 

; 3* Expansion of meaning, e. g. f 
4. Metaphor^ 


5. Concretion of the meaning of abs- 
tract words. — 

lioo, ?$ob £P5grfd&o, rCciK.#^ 

6. Polysemia *— The same term can 
be employed alternately in the strict or me- 
taphorical sense, in the literary, classical or 
popular sense, in the restricted or expan- 
ded sense, in the abstract or concrete 
sense, Nanartha V argil (vrvro *))**) m 
Sanskrit and SlesJias in Telugu kavyas will 
have to be examined to illustrate this point. 

(a) Abridgement as a special case 
of polysemia, e, g. , sSsSpw ( Bhanita, story 
of Nala ) in the sense of male and female 
children together, 

7, New acquisitions. — Appropriation 
to new usages of materials transmitted by 
the past:— 

1. -*« future, 2, Evolution of the 
infinitive in -wfaand - adam and 8. The ad- 
verb, an ancient adjective or substantive 
which has abandoned the regular plan of 
declension. 

8, Extinction of useless forms.— 

(a) Choice between locative forms 
in -an and 4o. 

(b) Loss of absolute forms like 
vaccudu, cheyudu, etc, in -udu. 

? 9. Articulate groups . — 

*»&>»&, &'S r9 i r .& t 

etc. 

19. Syntax , — 

(a) Undifferentiated forms of tqqU< 
Telugu roots originally undisfcinguishable 
either in verbs, nouns or adjectives, 

(b) Traces of want of differentiation 
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between transitives and iotransitives in 
Bhnrata, e. g. , f ’ 

(e) Development of post positions 
from case forms of nouns and declensional 
forms of verbs. 

(d) Petrified case forms occurring 
as adverbs. 

11. The Relative 'Pronoun— Relative 
idea in Old Telugu expressed by interroga- 
tive + eni, e. g., 

12 Auxiliary verbs.— Words having 
originally a definite concrete signification 
become mere grammatical instruments, e. g., 
sftuao, -iKi, etc, 

j3. False Perceptions . — 

(a) Nitya bahmachanamulu in 
Telugu are mostly due to false perception of 
final r and l as plural suffixes. 

(b) Belief in grammatical forms 
which have never existed, e. g , the ablative 
case in Telugu. 

14 Analogy.— 

(a) Extention of -tmu for - udunu 

verbs. 

(b) Analogical plurals, 

(c) -sima for -yunu verbs* 

(d) Nominative form okati. 

(o) Day and night— an analogy by 
opposition. 

J’J Words similar in meaning hav- 
fug approximated in form, 

(g) Is the .construction 

forrped on the type of constructions with 
other words meaning ? 

(h) Analogy to conform to ancient 
or recent rule. 

(a) Vowel harmony. 

( 4 ) 8:5 ipw, etc. 


15. The law of Irradiation. — 

(1) Obligation in ’>2) Question in o, 
(3) Honorific idea m jp&>, i 4' Telugu book 
forms from words taken to be plural, which 
are really singular in other Dravidian lan- 
guages and (5; Words like b&X'ajo, r'ej&ex, 

OZONE. 

BY MR. M. y NARASIMHASWAMI, B. A, 

HISTORY, OCCURRENCE AND NATURE 

l STORY.— In the history of human 
& knowledge the recognition of the more 
subtle state of matter, the gaseous state, is a 
pretty hoary philosophic achievement On 
the other hand the recognition of the different 
species of this, the third categorical division 
of matter, belongs to an extremely recent 
period. Van Helmont { 1577-1644 \ a well- 
known medical man of Brussels, was in fact 
the first experimenter to recognise the exis- 
tence of different kinds of air and to use the 
term gas. 

It was only after the study of pneumatic 
chemistry had been well advanced, through 
the efforts of Boyle, Priestley and Cavendish, 
that the individual nature of ozone was dis- 
covered and described by gchonbein, a German 
chemist, in the year 1840, although already 
in 1783 the Dutch philosopher, Van Marum, 
in course of his experiments with an electro- 
static machine, noticed a peculiar smell in 
the vicinity of the machine when in opera- 
tion. In 1801 Cruickshank observed that 
oxygen gas as prepared by electrolysing a 
dilute solution of an acid possessed a gueer 
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penetrating odor, which was absent with 
oxygen prepared in the ordinary way. These 
are the only recorded observations of the 
existence of the substance now known as 
oaone, until Sehonbein undertook a detailed 
investigation of the formation and nature of 
the gw. He found that the smell noticed in 
the air when the latter was subjected to the 
discharge from on electric machine was due 
to the presence of anew gas, which he 
named ozone from the Greek root ‘ Ozo ’ to 
smell. He could trace the peculiar penetrat- 
ing odor of electrolytic oxygen, observe 1 by 
Cruickshank, to the same cause, as also the 
smell emitted by phosphorus when it under- 
went slow oxidation in the presence of mois- 
ture. Thus he could describe three distinct 
sources from which ozone, though in small 
quantities, could be generated, 

From his further experiments on the 
new gas, he concluded that it was similar to 
chlorine in some of its chemical and physi* 
cal properties and he got no further than 
this towards establishing the essential na- 
ture of czone. He believed it to be a per- 
oxide of hydrogen, on account of the fact 
that carefully dried phosphorus produced no 
ozone when it underwent slow oxidation in 
the absence of moisture, The credit of re- 
vealing the fundamental nature of ozone be- 
longs to Marignac and De la Rive, who 
showed that pure oxygen, which was comple- 
tely freed from the last vestige of moisture, 
do tild be converted into ozone by means of 
the electric discharge So then, if the ele- 
mentary nature of oxygen is to be consi- 
dered as an established fact of positive 
science, ozone is only a modification of oxy- 
gen, a sort of abridged and intensified edi- 


tion— what the chemists call, an allofcro- 
pic variety. 

The investigations of Andrews and Taifc 
on the one hand and of Soret on the other, 
capped the attempts of scientists to arrive at 
the real nature of ozone from what- ever 
source derived. The first set of investigators 
found out the fact that ozonisafcion of oxy. 
gen by the silent electric discharge was ac. 
companied by a contraction in volume. In 
their attempts to gain a knowledge of the 
composition of ozone, they approached the 
truth from the side of probability, and sur- 
mised that the ozone molecule was built out 
of three atoms of oxygen, the atomic con- 
tent of the oxygen molecule being only two. 
This supposition was beautifully confirmed 
by Soret from two different points of view. 
A knowledge of the proof offered by Soret, 
of the tri-atomic nature of ozone, can be 
gained from the perusal of any text-book of 
descriptive inorganic chemistry, under the 
caption-ozone. 

The classical work of Sir ' Benjamin 
Brodie (1872) on ozone, which we shall have 
occassion to refer to presently, brings us to 
our present state of knowledge regarding 
the nature of ozone. 

Occurrence . — Ozone has always existed 
in the air and the properties which are ge- 
nerally ascribed to clear, fresh air arc due 
to the ozone invariably present therein; Its 
presence in the atmosphere has been traced 
to the ozonising effects of electrical dis- 
charges on atmospheric oxygen during 
thunder-storms. A quantitative doterfhinar 
tion of the amounts of ozone present hi the 
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atmosphere at different altitudes, reveals the 
fact that the amount of ozone increases with 
the altitude. In thevciy cold and highly 
rarefied upper strata of the atmosphere most 
of the oxygen might exist in the form of 
ozone. The fact that the stability of ozone 
is conditioned by the temperature and pres- 
sure to which it is subjected, the stability 
increasing with decreasing temperatures 
and pressures, lends considerable support to 
the above surmise. 

Besides the discharge of electricity 
manifested in the form of lighting, there are 
other natural agencies winch constantly ma- 
nufacture ozone from atmospheric oxygen. 
It is well-known that a ray of sun’s light is 
resolved into seven visible colors of which 
the white light of the sun is composed, by 
the refracting edge of a glass prism. A 
glance at the arrmgement of the colors, 
technically known as a £ Spectrum discloses 
the fact that the colors, red and violet, fringe 
on both sides the visible portions of the 
spectrum. Beyond and besides the two visi- 
ble limits of the spectrum, there ate rays 
known as the infra-red and the ultra-violet, 
of which also the light of the sun is composed 
and which arc not abb to make their pre- 
sence obvious to human vision. It is be- 
lieved that the ultra-violet light of the sun 
has a pronounced, though limited, ozonising 
effect on the oxygen of the air and this ultra- 
violet light has been assigned a causative 
agency in the relative abundance of ozone-in 
the higher strata of the atnaosphere, 
where the influence of the ultra-violet /ays 
of the sun is not impaired through absorp- 
tion, It is even believed that the blue color 
of the clear sky is duo to the enormous 


quantities of ozone present in the atmos- 
phere-ozone itself has got a faint blue color 
when viewed in bulk — the ozene being pro- 
duced under the influence of the ultra-violet 
light in the above mentioned way. Another 
natural agency to which the presence of 
ozone in the atmosphere can be traced is the 
combustion of fuel. Ozone can be very 
easily recognised by its smell when the upper 
portion of a flame is flushed with a secondary 
current of cold air. 

The invigorating action ox] the sea air 
again is due to the presence of ozone in con- 
siderable quantities, produced therein by the 
pulverising action of the hurtling waves on 
the oxygen of the atmosphere. The same 
powdering action of water is responsible for 
the presence of ozone near water-falls Besides 
this mechanical mode of energising the oxy • 
gen of the atmosphere into ozone, the evapo- 
ration of water itself on a large scale, it is 
believed, supplies the necessary quantity of 
energy for the conversion of ^oxygen into 
ozone. Hence, whereever there is a 1 irge 
sheet of water undergoing evaporation there 
the presence of ozone "can be detected. 

In places where organic substances are 
undergoing putrif action due to oxidation 
and in pine forests where the odours of es- 
sential oils from the pine trees ^constantly 
emanate into the atmosphere, there again 
ozone make its appearance, With regard to the 
latter phenomenon— the production of ozone 
in the volatalisation of essential oils like 
eucalyptus, turpentine, etc.,— modern re- 
search does not seem to endorse the belief 
that ozone is produced in the oxidation of 
these oils. The activity of the powerful 
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oxidising agents produced in the process, is 
explained as due to the combination of oxy- 
gen with the oil to form a substance of the 
nature of a peroxide. 

The long and short of it appears to be 
that whenever and wherever there is a 
manifestation of energy in the kinetic form, 
oxygen being in the vicinity, ozone is sure 
to make its appearance on the scene. In 
flames and in storms, in the wake of thun- 
der and lightning, on the crest of buffeting 
waves, along with falling masses of water 
beating upon hard earth, in putrifying pits 
and in pine forests— wherever there is ener- 
gy in the saddle and moving, oxygen is sure 
to bring up the rear. 

With all these natural agencies at work 
the amount of ozone present in the atmos- 
phere never exceeds 0*00001 %• This is on 
account of the extremely unstable nature of 
ozone in the conditions that obtain at the 
surface of the earth. Even this infinitesimal- 
ly small percentage of ozone in atmosphere 
is fraught with beneficial consequences to the 
happiness of human life upon this planet, 
Its presence in the atmosphere, we have al- 
ready seen, has an invigorating effect upon 
the human constitution. It is a well known 
fact that on account of this toning effect 
that people in the convalescent state resort 
to pine forests and sea ports. It may be 
also remarked that ozone being assisted by 
ultra-violet light from the sun, is response 
ble for the keeping of large sheets of water 
in reservoirs sweet for a long time, 

* 

. Ozone can be obtained in a variety of 
Ways’ laboratory/ Ifc'fs formed during 


the course of many chemical reactions, as in 
the decomposition of persulphates, perman- 
ganates, peroxides, chlorates, etc.,- all of them 
compounds very rich in combined oxygen. 
When they are heated alone or with sulphu- 
ric acid they decompose giving off oxygen 
containing considerable quantities of ozone, 
it is again formed in the slow oxidation of 
some metals like zinc. It is a product of in- 
teraction of fluorine with water*. It is formed 
by the action'of strongly radio-activo bodies-on 
oxygen. It can always be smelt near quartz 
mercury vapour lamps which are artificial 
sources of ultra-violet light. Finally, it is 
produced, by the thermal method, by heat- 
ing oxygen to a very high temperature and 
suddenly cooling. 

Nature of ozone • Ozone, as we have 
already mentioned, is a gas of a peculiar, 
penetrating odour. The odour of ozone 
has been variously characterised by vari- 
ous experimenters. Some say it resembles 
the odour of diluted chlorine, others 
say that it reminds them of the smell of 
phosphorus and still others state that it sug- 
gests to them the odour of dried fish. What- 
ever may be the description of the odour, it 
has such a penetrating character that it ren- 
ders the detection of ozone in a- dilution of 
one part of a million parts of air possible, It 
is colorless but when viewed in a column of 
some thickness, it appears to have a bluish 
tinge. Even quite small concentrations of 
ozone have an irritating action on the mu- 
cous membrane; while moderate concentra- 
tions of the gas are positively dangerous to 
life. 

It has already ‘been mentioned that 
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ozone is an allotropic modification of oxygen 
built out of three atoms of oxygen ; it has 
probably the constitution represented by the 
following formula 

0 

o_o 

where all the oxygen atoms are symmetri- 
cally joined together. This view of the sym- 
metrical constitution of ozone is the direct 
out-come of the equal oxidising efficiency cf 
the atoms borne out by experimental evi- 
dence, which is shown later on- 

In the production of ozone from oxygen 
a good deal of energy is consumed. For 
every fhree molecules of oxygen we have to 
supply about 68,0 Ju heat units before they 
are completely converted into ozone ; and in 
the reverse direction, when ozone decom- 
poses, all this energy is returned back in the 
form of heat. The actual breaking up of 
the molecule of ozone according to the 
scheme 20 3 *= 30 2 is probably attended 
with a consumption of energy, so that the 
heat energy developed in the above decompo- 
sition is due to the re-union of the oxygen 
atoms to form the molecule of oxygen 
0 + O-^O g which process has been experi- 
mentally proved to be accompanied by the 
evolution of a good amount of heat— nearly 
29,600 units. The fact that so large an 
amount of heat is developed in the combin- 
ation of oxygen with oxygen, gives us an 
indication of the magnitude of the affinity of 
the oxygen atoms for each other. This 
being the case, we can very well understand 
why ozone should possess such a tremend- 
ously superior potency as an oxidising rgent, 
as compared with the ordinary oxygen. For 
in a reaction in which oxygen atoms take 


part, for every molecule of oxygen an amount 
of energy corresponding to at least 29,600 
heat units (this is the amount of energy libe- 
rated in the union of oxygen atoms to form 
the molecule ) must be supplied Id order to 
separate the two atoms forming the oxygen 
molecule from each other ; whereas when 
ozone is employed for oxidising purposes, the 
amount of energy is only that required for 
the decomposition of ozone molecules into 
oxygen atoms which consumes only a small 
amount of energy. 

AH compounds formed with a cons ump- 
tion of heat energy, according to a well- 
known principle of energies, are stable at 
very high temperatures ; and ozone is no 
exception to the principle. Thus, according 
to Nernsfc, the equilibrium quantities of 
ozone in oxygen gradually decrease from 10% 
at 664000. to l% at 2188°0. Consequently, 
ozone at ordinary temperatures is in a ineta- 
s table condition ; the tiniest opportunity in 
the form of a slight increase in temperature 
or in the 8 presence of various substances as 
impurities affords it an excuse for undergoing 
spontaneous decomposition. Metallic oxides, 
colorine, nitrogen oxides and organic mat- 
ter in general, to mention only a few, have 
got such a disquieting effect on the whole- 
ness of the ozone molecule. 

As a result of the above characteris- 
tics, ozone functions as a very powerful 
oxidising agent. It is, in fact, the most 
powerful oxidising agent known to che- 
mists. It not only oxidises most of the sub- 
stances that areeasly oxidised but tackles 
on oxygen to impossible substances which 
in ordinary circumstances, cannot be ea$uy 
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oxidised. Thus from some preliminary ex- 
periments conducted in this laboratory, 
potassium chloride appears to be oxidised 
into clnorateboth in acid and alkaline media. 
It again bodily adds itself to potassium 
iodide in acid solution which is thereby con- 
verted into potassium iod ate* 

Four distinct classes of oxidation effect- 
ed by ozone were observed and described by 
Sir Benjimon Brodie ( 1872 ) 

fl) One molecule of ozone may split 
off the odd atom of oxygen without any 
change in volume, the separated atom of 
oxygen enclosed below in brackets taking 
part in the oxidation 0 3 ~ 0 2 + (0). As 
examples can be cited the oxidation of potas- 
sium idodide to iodine, ferrous chloride to 
ferric chloride and sodium arsenite to arse- 
nate. 

f2) Two molecules of ozone conjointly 
supply four atoms of oxygen which take part 
in the oxidation process, a molecule of oxy- 
gen being liberated again 

20* =0, +4(0). 

Alkaline solutions of sodium hyposul- 
phite and hydriodic acid are oxidised this 
way. 

(3) Four molecules of ozone together 
feMsb ten atoms of oxygen for oxidation, a 
molecule of oxygen remaining over 

;#»*Qi + 10(O), 

Sodium %itegen sulphite and hydriodic 
acid at 0° C.-are oxidised according to this 
scheme, 


(4) All the three atoms constituting 
ozone take part in the oxidation without 
leaving any residue 
0 *= 8 ( 0 ) 

stannous chloride, oil of turpentine, neutral 
and slightly alkaline solutions of hyposul- 
phite undergo oxidation in this way. 

On account of its extraordinay unstabi- 
lity, ozone has never been isolated in a con- 
dition of even approximate purity, in the ga- 
seous state. Ladenburg ( ( 8d8) obtained ozo- 
nised oxygen by hav ng recourse to litpifac* 
tionand fractional evaporation of ozonised 
oxygen. Thus he was able to get an oxygen- 
ozone mixture containing 86 % of the 
latter. Ozone in the form of liquid has a 
dark blue color, is comparatively more viscid 
than liquid oxygen, and considerably more 
magnetic than the latter. Ozone in a li- 
quid state is a very dangerous substance to 
handle, as it explodes without notice in con- 
tact with orgmic matter, Solid ozone has 
not been described up to the present, any- 
where in scientific literature. 

Note.— -It is purposed to deal with the 
other topics relating to ozone, namely, ils 
preparation on the manufacturing scale and 
its utilisation in industries and research in 
subsequent articles to be published in tins 
magazine. 
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THE CAPITAL OF THE 
KAliNGA KINGDOM. 

BY HR, GrADI NA RISING! HOW, B„ a 

3 N Eptgraphia Indica , Yol, IV,, No. 24. 

it is stated that Kalin ganagara, a town 
mentioned in all copper plate inscriptions of 
the kings as their residence and presumably 
as the Capital of their kingdom, can be 
identified, not as was done by some orienta- 
lists with the modern Kalingapatam, bun 
with Mukhalingam, a place on the left bank 
of the Vamsadhata. The reasons for this 
are therein stated as follows 

1. There are no antiquities or even 
traces of them at Kalingapatam of a nature 
which could suggest the fact of its ever ha- 
ving been the Capital of the Kalinga king- 
dom. 

2. The idenincatioa is based rather 
on similarity of names than on recorded 
facts. 

3. The numerous ruins between Mu- 
khalingam and Nagarakatalam, a place two 
miles to the ^south of it, testify to the splen- 
dour of the ancient Kalinganagara. 

4. The temple is spoken of as being 
in the in such expressions as, 

u SDo 7^5,0 5 

and 

"fe5?5§3# JJ 

These arguments fall into two classes, 
one of which has for its basis the presence 


or absence of ruins while the other rests on 
recorded facts. 

The arguments based on the presence 
or absence of ruins can be easily disposed of. 
At a distance of three or four miles from the 
modem Kalingapatam there is a place called 
Saiihundam where some images are dug out 
and there are traces of ruins. This fact was 
mentioned in the old Ganjam District 
Manual and some of these were also noticed 
by the Raja 4 Saheb of Parlakimidi who visi- 
ted that place a few years back. The 
ruins near Mukhalingam are of a nature si- 
milar to those of Saiihundam being only 
ruins of temples and do not in any particu- 
lar manner show that the former was a ca- 
pital of ,a mighty kingdom. Thus both Ka- 
lingapatam and Mukhalingam . stand the 
same chance when this kind of evidence is 
considered. The only other jkind of evi- 
dence and the more important t is the evi- 
dence of recorded facts. Such "of those on 
which the claims of Mukhalingam are based 
consist only of the following extracts from" 
inscriptions 

1, ^ sf 

2. S’&cK'icSsf Ssr>cr&* 

8. sSK&Jfotf *&6tfSS. 

4. i>8 

i 

In all these, the locative case 

has been taken as locating the tem- 
ple, The first three extracts bear out this 
interpretation but the fourth containing sx 
-c-ss offers some difficulty. The word qua- 
lifying shows the location of 

the temple and the word <$* or** will have to 
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go with gift money rather than with 

From inscriptions found on the 
Simbachelam temple and from some inscrip- 
tions found in the Epigraphies Carnatica , it 
could be gathered that the gift money is depo- 
sited with well known persons or with bodies 
of traders and artisans living in an important 
place near the temple. And the word $x6 f 
according to Maheswara, the commentator 
of Amarakosha, is applied to a place where 
artisans and traders live. It is therefore 
highly probable that the locative case in all 
the extracts refers rather to the place of de- 
posit of gift muney than to the location of 
the object of worship. 

Thus the recorded facts noticed in the 
Epigraphies Indices as supporting the claim 
of Mukhalingam for its being the capital of 
the ancient Kalinga kingdom are of doubtful 
value while there is evidence both in the 
Sanskrit and the Telugu literatures from 
which it can be inferred that modern Kalin- 
gapatam had the honor of being the capital 
bf that ancient and mighty kingdom of 
Kalinga. 

Canto VI. of the Baghuvamsa of Kali- 
dasa has the following verses 

'^tr , iSr*cX<iS , 0 

ft 58. * 

* * * 

^J5 £&&$ o ft 55, 


[ ihen having approached Hemangada, 
the king of the Kalingas, whose arms are 
adorned by angadas and whose enemies have 
been conquered by him, the elderly-looking 
maid addressed the young lady as follows-53. 

* * * The ocean, by the gentle sound 

of which the bugles sounded every fourth 
part of the night have been abandoned, which 
is very near and the waves of which could 
be seen from the windows of the palace, 
wakes up him who is sleeping in his own 
palace — 55 ] 

Verse 53 makes mention of Hemangada, 
king of Kalinga. Verse 55 goes to say that the 
waves of the ocean could be seen from the 
windows of the palace and 4 the roar of the 
ocean woke him up in the early hours of 
the morning. Hence it is plain that the re- 
sidence of the Kalinga kings is a sea-coast 
town at the time when Kalidasa wrote his 
work. In this connection the following pas- 
sage ra Canto VIII., part n of Dasaknmam- 
charita of Dandin deserves notice:— 

I5ra it* 2T»o cfeSn# 

#£tK 

ktiTr&'S 

fcJTi 

asfc&o-Snjtf . . . vj 

[ The king of Kalinga with his queen 
and her retinue and together with bit 
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daughter and all the courtiers spent thirteen 
days in sports in a forest on the sea-shore.The 
sands of the forest are wet with the spray 
coming from out of the waves of the ocean. 
The rays of the^sun could not enter the forest, 
tender offshoots of the creepers are bent down 
by the bees going from one creeper to an- 
other, While there the king of the Andhras 
came down upon him and carried him away 
together with his wife and daughter. ] 


sa is said to be in the northen part of modern 
Orissa and hence it is plain that Kalinga is 
to the south of Orissa and thus corresponds 
to the Ganjam and may be some district or 
districts south of Ganjam. It may there- 
fore be safely inferred that modern Kalinga* 
patam may he the seat of the ancient Kalin- 
ga kings. This inference is confirmed by 
the following verse which tradition ascribes 
to the Telugu poet, Bhimana of Vemnlavada: 


This extract shows that the king of Ka- 
linga with his wife, his daughter and the 
chief men of his city went to a dense grove 
on the sea coast and spent thirteen days in 
merriment-. He was carried captive by the 
king of the Andhras. 


% From this it does not necessarily follow 
that the seat of the Kalinga is in the inte- 
rior. It can- only be inferred that a grove of 
that description was so far away from the 
capital that the king could be easily carried 
away. Kalidasa and Dandin do not there- 
fore contradict each other. 


Canto 1Y. of Baghuvamsa of Kalidasa 
has the following verse 


OJ 0 — 0 — 0 fc. Q 

A , 8j r ,*r*J58i5" S’fioTT'^Sxip-* dSt^uBcr. 


[ Having crossed the river Kapis* with 
his armies. by a bridge made by elephants, 
he marched towards .Kalinga, being shown 
the way thereto^by Uthalas. ] 

That pafctnf the country where the re- 
sidence of the [Kalmga kings is situated can 
be inferred from this'Vase. Tbetft-er Kapi- 


<0?C&Sk&C I 


ZSoX $y*r»o&i5SLi6 





This verse clearly states that Kaiinga- 
pattana was situated at the confluence of 
the Vamsadhara and the sea and thus shows 
beyond doubt that Kalinganagara eould be 4 
identified with modem Kalragaffatam not 
on fancied resemblance of nanfes but on re- 
corded facts. The presence of ruins a few 
miles from Kalingapatam adds strength to 
the evidence o! literary records, It is there- 
fore plain that Mukhalingam was not the 
Capital as determined in the article quoted 
in the beginning. 



62 


THE MAHARAJAH S COLLEGE MAGAZINE. 


[ January 1922. 


Bhimakavi, whose verse locates Kalinga- 
patam, is by some placed in the early part of 
the llth Century a. d* and by others in 
the J 3 fch Century a. d. Kalidasa and Dandi, 
Bhimakavi all put together show that the 
capital continued to be the sea coast town of 
Kaiingapatam from at least the 5th Century 
a, d. down to the llth or 13th Century* 
The extent of the city as described by Bhi- 
mana lends some support to this view as 
indicating a growth of seven or nine centu- 
ries But in this connection the statement 
of Wang Hieuntse, the Chinese traveller 
who visited India about the middle of the 
7 th Century a, d. requires consideration. 
It runs as follows : “ In old days the king- 
dom of Kalinga had a very deuse population. 
Their shoulders rubbed one with the other, 
and the axles of the chariot wheels girded 
together and when they raised their arm 
sleeves formed a perfect tent. ” — F, A. 
Smith’s Early History of India page 800. 
The condition of the country as described by 
the Chinese traveller might be taken to be 
that of the time when Asoka did not invade 
Kalinga and that the sparsity of population 
which could be inferred from these words 
might be due to the loss inflicted by the in- 
vasion of Asoka, though tradition would 
have it to the credit of the curse of an angry 
saint. Since there is only a reference to the 
"population of the kingdom, it need not be 
inferred in the light of the above literary 
evidences that the country passed through 
cataclysm as necessitated the shifting 
oh^^«tal from the sea * coast to the in- 
country had occassio* 
mI the North and the 

South as cbui^^n from ' the histories of 
the Orissan kl*g& 


A few words here may be added regard* 
ing the extent of the city as they will eluci- 
date the relation between Kaiingapatam and 
Mukhalingam. The description of Bhimana 
added to a knowledge of the localities will 
enable one to conjecture that the capital of 
the Kaiingadesa comprised the area included 
in the figure formed by joining the modern 
Kaiingapatam, an immaginary place a little 
to the north-east of Chicacole and another 
place about the position of Mukhalingam, 
The area contains a large number of Siva 
temples and is between the Vamsadhara, the 
Nagavali and the sea thus justifying the 
appellation of since the extent 

of the capital is said to be two yojanas which 
is about twenty miles- Mukhalingam might 
be a part of the capital itself or might have 
been very near the capital since Sanskrit lite- 
rature abounds in instances of big temples 
situated near cities. It may therefore be 
conlcudel that Kalinganagara of the inscrip- 
tions is none other than the modern Kaiinga- 
patam while Mukhalingam is a famous tem- 
ple near the outskirts of the city, 

The Possibility of the 
Technical Application of 
Triatoml’c. Hydrogen. 

BY Y. YEN K ATARAM A I A H . 

In the first state of our knowledge* perhaps 
we are too hasty in considering this possi- 
bility} for ,the reactive hydrogen cm only 
be prepared in small concentration* ai 
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presumably great cost 1 Science Progress 5 
is the watch word of the day . We should 
not be too percipitate in relegating the iri- 
atomic hydrogento, the museum of 
chemical curiosities . 

OtHE first indications of the existence of 
^ hydrogen in a polymerised form were 
obtained in 1913 by Sir J. J. Thomson when 
he allowed positively charged particles from 
a high vacuum discharged tube, after si- 
multaneous magnetic and electrostatic action, 
to impinge upon a photographic p a e. 
Positive ray analysis ‘revealed the presence 
of particles having an atomic weight 3, pre- 
sumably triatomic molecules of l^drogend 
These observations were confirmed later 
by Dempster, in 1917, Duane and Wen It 
showed that when hydrogen is subjected to 
the bombardment of a-rays from radium 
emanation a contraction in volume occurs, 
a fact which has been recently confirmed by 
Lind 

Although the presence of triatomic hydro- 
gen is indicated prior to the work of Wendt 
and Landauer in America and Venkatra- 
maiah in India, these authors first described 
experiments in which triatomic hydrogen 
was produced as a chemical individual and 
in which the chemical properties were in- 
vestigated, 

The methods by which the triatomic 
hydrogen was produced by Venkatramaiah, 
Wendt and Landauer all depend upon gase- 
ous ionisation. It has been produced by 
the former by the action of the silent elec- 
tric discharge on hydrogen, and by spariring 
detonating mixtures of hydrogen and oxy* 


gen with an excess of a-rays, by the 
‘Conona’ discharge, and by the high poten- 
tial electrical discharge, on hydrogen. In 
any case, the amount of triatomic hydro- 
gen produced is very small, representing 
at best, only about .01 percent, conver- 
sion 

Triatomic hydrogen possesses many in- 
teresting properties. It is a gas with a 
higher boiling point than hydrogen, being 
condensed by means of the liquid air. The 
activated gas, after cooling in liquid air, 
shows none of the chemical properties cha- 
racteristic of it— Wendt and Landauer. 

It is unstable and reverts, rapidly to 
the ordinary molecular state by simple 
standing, and if more thaD a minute is 
allowed to elapse between its formation 
and testing no indication is revealed. 
However by passing the activated gas 
imme liately over sulphur, hydrogen slphide 
is produced at ordinary temperatures. 
Triatomic hydrogen likewise reduces phos- 
phorus, arsenic acid and permanganate 
solution —Wendt and Landauer , Venkaira - 
maiah Similarly mixing it with nitrogen, 
ammonia is produced at room temperature 
— Wendt and Landauer. 

The results are perfectly definite, and 
it is clear that the peculiar* properties 
which are shown must have been due to 
the presence of some new form of hydro- 
gen, essentially * different from that of 
Langmuir 5 s atomic hydrogen. The fact 
that the contraction in volume, has been 
observed, indicates ‘ a condensed form of 
the element * — Wendt and Duane The 
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positive ray analysis affords a very clear 
and strong evidence of the existence of tri- 
atomic hydrogen. 

In view of the several important proper- 
ties of triatomic hydrogen, described above, 
one might reflect if this body could have any 
application m industry. The high cost of 
the electrical power necessary to produce 
even a very small amount of triatomic hy- 
drogen-— *01 % of the hydrogen treated-and 
the extreme rapidity with which it reverts 
to the ordinary modification, would seem to 
preclude its economic use. But the highly 
reactive nature of the gas gives us some 
hope of its utility in technology, If tri- 
atomic hydrogen could be made under high 
pressures, in greater concentration, and im- 
mediately brought in contact with nitrogen, 
the production of ammonia is a case of very 
great interest and importance. The one 
real advantage here would be that catalysts 
could be dispensed with, in the production of 
synthetic ammonia. 

Again, there are conceivably many occa- 
sions when a reducing agent, presumably 
active at lower temperatures, could be of 
service in * flue J organic chemistry. The re- 
duction would proceed in a simple manner 
in the absence of any foreign reagent* and 
that ensures a clean reduction* Thus it will 
have ,a great., value in the hydrogenation of 
oils. 

Bearing in mind the methods of produc- 
tion of the triatomic hydrogen available at 
present, it requires little elaboration of 
argumaet, for one, to destructively criticise 
the possibility of its technical application. 


But in view of the important properties of 
triatomic hydrogen, it behoves us to be care- 
ful in expressing too definitely a destructive 
argument as to its future possibilities. The 
occasion upon which this has been done, m 
connection with the many fundamental disco- 
veries which have benefited humanity, must 
be countless. Let us look back twenty years 
and think of helium. . 

Ozone, a hundred years ago was merely 
an odour. Fortunately the days when people 
considered an ozone company as a stock 
gambling concern are past and gone. Its 
applications to-day are not only extensive, 
but are definitely practical. It is no wonder 
that to-day it is .ooked upon as a boon to hu- 
manity in the matter of the serialisation of 
water, 

Triatomic hydrogen, true, it has not been 
isolated, but is after all a chemical indivi- 
dual, obtained diluted with molecular hy- 
drogen. Its properties entitle it to a con- 
sideration and to-day’s chemical curiosity be- 
comes to-morrow*— who knows what V 

A BUD; ITS OPENING AND 
FRAGRANCE. 

[ In three parts. ] 

( RGNAY. ) 

PART ] 

great noise was in the air, Tom Toms 
beat, musical instruments played, guns 
fired and at intervals a cannon roared. 
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Out of this tumult rode out a youth on 
a prancing charger. In the fresh morning’s 
light his face beamed and his merry eyes 
twinkled. He much enjoyed the controlling 
of this fiery animal. 

Men and women, who were dressed m 
gay colors but few in number passed him by, 
in wonder, and turned to look back at the 
curveting animal that had leaped past them 
an instant ago- 

Now the rider saw that he was ont of 
the din of a city that was preparing for the 
wedding of their prince 

Drawing his right rein inward, he passed 
from the path on to untrodden earth, over 
which were bushes teeming with red berries. 

The wintry sun was gentle and the 
horse and the rider wanted warmth. 

So on crossing a shallow stream, 
through which the horse went bounding, 
causing the water to 'spurt out and wet the 
rider’s covered feet and breeches, while a few 
stray drops even flecked his face with their 
cool touch, the rider trotted onward 

This lad who was to enter on matri- 
mony that day, mused over the teasings of 
his kindred and grew rosy in the face. 

By now the pair were well within the 
scanty forest. 

The rider drawing rein bent low and 
picking off a handful of red berries, shot a 
few of them into his open mouth, and pock^ 
efcted the rest of them. 

A little further, so mo grunting wild 
pigs were busy munching the red berries, 
but on seeing what they thought to bo a trav- 


elling hillock, they soon dispersed and gall- 
oped off helter-skelter. 

The rider was just thinking of returning 
home, from where he had escaped to ease 
his tensioned nerves when he beheld a leap- 
ing deer before him. He drew rein and 
love filled his eyes, then mischief succeeded 
ami he let go his control of the horse and 
it bounded forward. 

The deer that seemed as light as a 
flower skimmed over the bushes and now 
and again looked back through the tail of its 
eye, to see if it was being pursued. 

The horse now free to fly at its will, 
guided by the mere touch of the bit in its 
mouth, understood the meaning of the occu- 
pant of its back. By now the chase was in 
full swing ; over streamlets that were dry 
and over bushes that were low, the deer, 
pursued by the horse, flew. 

The rider for once that morning was 
easy— for his over-worked brain found an 
outlet. 

But in the tithe of a second, he beheld 
a huge thorny-wooded tree that was as tall 
as an average man and to his bewilderment, 
ho found that the deer had skimmed over it 
and it was now left to the sagacity of his 
horse to lift him over this mighty jump. 

He could. not think. 

To his intense joy, he found himself in 
mid-air, then be beheld the earth rising up 
towards him and his horse landed; blun- 
dered. Ah - for a second all seemed to be 
over, the horse would have broken its neck 
when with all his might Narandra— that was 
his name— pulled upward, the rider and man 
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then steadied, then tottered, and finally they 
were reduced to their normal stage. That 
fire seemed to have gone out of the horse 
which had possessed it from the start. 

But the lad seeing that the deer had 
gained on him by now, infused the power of 
his horsemanship into the charger, and they 
again bounded forward in full pursuit, 

The rider bent forward and stood on his 
stirrups letting the air whizz by between his 
legs, as though he were out for a competitive 
race. 

Ah ! another bush the deer was over an 1 
the horse was with its two legs high in the 
air, while its haunches were on the verge of 
rising, when the rider beheld that he would 
land on the back of the poor little creature. 

Drawing the right rein roughly inward 
he found himself by the side of the frail 
beast. 

Narandr% bent low and looked into the 
frightened little deer’s eye* It seemed as 
though it were a rolling sea and tender 
fright was in its face, while its delicate black 
nostrils quivered incessantly, 

Heltouehed the animal on the neck and 

deep filled his eyes, as he looked into the 
other’s. 

The touch had a marvellous effect for the 
poor little beast was no longed in a trance, 
?*nd with a sudden heave lifted its body clean 
of the earth, landing at some distance and was 
then off \ \ '■ - 

A farther on, 1 a herd of deer wit- 
nessing ? Spectacle a had stood stockstill 
but seeing onh bl their kih&rM rnshfhg to* 


small little beast merged into their crowd. 
The rider then moving slowly forward in 
deep thought after aH that he had seen that 
morning came to a standstill— and dismount- 
ing tied his horse, which had, as ve/1 till 
then, not recovered from its surprise. 

Then -Narandri seated himself, on the 
roots of a tree which lay above the earth > 
basking in the sunlight. 

He drew out a thermos flask and pour- 
ing out some delicious beverage, gulped it 
down. 

On the rider and the horse recovering 
from their temporary fatigue— as the latter 
showed sings of, by the munching of his bit 
and the pawing of his hoofs— Narandra rose 
and rode homeward, becoming absorbed in, 
thought for the future, linking the past to 
draw his fantasies from, That morning’s 
doing had by now been obliterated due to his 
present in usings, when all of a sudden he 
found himself in the embrace of a hanging 
creeper which was suspended between two 
trees. His surprise at this new development 
lasted only a moment, and he emerged into 
the sunlight again. 

Indue course he arrived homo and he 
was married* ■ 

The reader may think of ail its sanctify- 
ing beauties. 
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ANTIQUITIES OF THE 
VTZIANAGRAM RAJ. 

[ii] 

The Pusapati Maharaj Family . 
ft 


J N the last essay it has been pointed out, 
from the indelible evidence of place- 
names, how the Pusapati Maharaj Family 
of Vizianagram established themselves, by 
right of conquest, in Kaliuga as Manvosui" 
tans about the fifteenth century, a. d. and 
founded Kumbhila and Vizianagram, the 
prototypes of their latter day capitals, as 
centres of culture and bulwarks of Dhartna.- 
The Encyclopaedia of the Madras Presi- 
dency and the adjacent states, 1920-21, just 
to hand, however, states that * very little of a 
trustworthy nature' is known about the Vi- 
zianagram House previous to 1713, a. m, 
when the city of Vizianagram was founded 
by the great Viziaramaraj P . But for the 
l amentable ig nor ance of the writer which 
may lead to unpardonable discourtesy to the 
admittedly premier Andhra Kshatriya Noble- 
family of South India, this statement would 
be quite beneath notice. It would make out 
the Maharajahs of Vizianagram' to be the 
upstart poligars of the Eighteenth century 
and forms a direct negation of all their most 
dearly cherished family traditions which 
none, on the prete^of historical writing, 
has a right to deny. It is small consolation 
that the greatness of Viziaram Iin founding 
the city of Vizianagram is recognised, for 
the meaning of that momentous step is ob- 
scured by that celebrated Maharajah's an- 
cestry. If it is contended. that -the Vizia- 


nagram Raj first emerged into prominence 
with Viziaram Land his founding of the city 
of Vizianagram, there can be no greater 
slur on bis immediate ancestors who greatly 
contributed to its evolution. With a strange 
lack of true grasp and insight, however, the 
article from the Encyclopaedia noticed above 
"starts the history of the “ Fusapadus ” from 
I(>52, a. D., but does scant justice in a sweep- 
ing paragraph or two to its evolution up to 
V iziaram I. leaving the reader perplexed as 
to wherefrom Viziaram I came and built the 
Viz'anagram city. 

Thus, even according to t he 
inn- p<ilk,nirv of this article, the Vizianaga- 
rarn Raj must have been undergoing an' 
eventful expansion for nearly a century be- 
fore the founding of the city of Vizianag- 
ram, its modern capital. 

'1 he fact is dui ing this period and long be- 
fore this time, t&ie capital of the dominions of 
the Pusapati Maharaj family was Kumbhila- 
pura, the modern village of Knmile near 
Vizianagram. Then the Vizianagram Raj 
was known as Eumbhilapum.Eajya . . There 
is an agreement of traditions regarding 
Eumbhilapura being the capital of Kumbhi- 
lapura Rajya, at the beginning of the Seven- 
teenth century , i. e. ( a hundred years before 
Viziaram I. The jumble of facts in the 
Encyclopaedia article seems to deny all ear- 
lier traces of it, Such is the magnitude of 
its collossal darkness and hence the need for 
a fresh, <true proper perspective, 

. . The Local Records on which the variv 

ous District Manuals and Gazetteers of the. 
Madras Pr^uemy .arc bi.se 1 observe, tha 
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one of the Pusapatis of Pusapadu called Ba- 
savaraj married a daughter of a Gazapati 
king of Orissa and got himself established in 
the paraganas of Kumile, Pofcmiru and Bho- 
gapnram. Maharajah Sitaramachandrulu 
who succeeded to the Gadi of Kumbhiiapu- 
rain in 1658, A. d., was a descendant of this 
Basavaraj. That he is not the immediate 
descendant of Basavaraj shows that the 
Kumbhilapurarajya had a continued exis- 
tence for many years before 1658. 

There is a prahamlhqm in Telugu, Pra- 
bodha-chandrodaya , placed about the begin - 
%ing of the sixteenth century by ‘ the Lives 
of Poets’, which was dedicated to a minister 
of this Basavaraj. The verse describing the 
minister and his patron runs as follows : — 

25£&»&| s 

\ 

5 cr , 2^&cE>b"l 0 'S«e)SX'i£'^8o : S S'cSir*Sr»^o5b 

X'&a&Katoo'Stt "T$ir»a"a6eiJo$ 

&>QftXT7V'C-D SbO-Stf 

Xc Xti&r* sSr*^s50(j^bij 

This verse states that 'Maharajah Basa- 
varaj Belonged to the family of Madhava 
▼arma, that his father was Tammiraj, that 
he reduced Udayasaila, the hill fort of Udai- 
pur in the Agency {tracts C see previous 


essay ) and that ho was the defender of all 
principal forts of the Gajapathi king, This 
must mean more than the mere M^khmadar 
of Kumile, Bhogapuram and Potnuru. The 
Bardic verses referred to in the previous 
essay /also celebrate Basavaraj and his father 
Tammiraj. Tammi’s conquest of Kalinga is 
celebrated as follows : — 

* ef *o ^%'} •ar* o 3 T > if/ w f 

oj^^»5sSoc>n ; C^ $.’3 ^3 <»x> 

This verse states that when news came to be 
known as to ‘how at Kallikota the hostile 
forces ( of Gajapathi ) broke down and fled at 
the hearing of the war drum of Pusnpati 
Tammiraj, Cuttack was in flutter, the Kurus 
and Gaudas felt the nearness of danger, 
agra tottered and the Pundras and Paundras 
broke heart, It must be as the result of 
such a danger to his dominions that the 
Gajapathi king of Orissa conciliated Tnnimr 
raj by giving his daughter to his son Basava- 
raj, as his descendant was latterly to do in 
the case of Sreekrishna Dova Bojm Thus 
had Basavaraj, son or Tammiraj, this chance 
of rejuvinating the dominions of Kumbhila 
pura Rajya, the celebrated homes of his 
Kaiinga ancestors, , 

A glowing account of Kumbhilapura 
Rajya under a Ramaram occurs in a Sanskrit 
work called Gmujmcmmnuchfmtmn com* 
posed by the court poet of Furt*shoMama- 
gajapati of Cuttack in a. u 5 1428 ( according 
to the Curator of the Oriental MISS, library, 
Madras ) ♦ Thus by the beginning of the 
fifteenth century. A, D-, Kumbhilapura, the 
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modern village of Emails near Vizianagram 
was the flourishing capital of the Kumbhi- 
japurarajya of the Pas^pati Mahamandales- 
varas of Kalinga. 

One of the Bhat verses refers to Basa- 
v&raj in the following terms:— 

c5o5So^cH3&(UTOtSS)8 ^)oCe^SS‘u 

The slightest acquaintance with Telugu lite- 
rary tradition will enable one to recognise 
in this piece a sliashtyanta type of dedica- 
tory verse which closes the chronicle part of 
the introduction of a Telugu Pmbandkam. 
What the work is of which this verse forms 
a specimen and whether it was contempo- 
rary with Pmbodkachanirodciya noticed 
above is, in the present state of information, 
impossible to say. A vigorous search for 
MSS. in the Vizianagram Raj may yet 
bring to light this and other important ma- 
terial throwing certain light on its ancient 
history. Suffice it for the present context to 
say that si Sr ( the chief person 

in both ‘the opposing forces ) makes out 
Basavaraj to be more than a mere poligar. 
As if to confirm this view and corroborate 
the statements of the tverse in praise of his 
minister Gangayamatya, the Bhat tradition 
has preserved, the following verse which ce- 
lebrates Basavaraj ’s exploits:— 

bmtiS'tXfr# &r*exSh^{ 


—■a ■ cz to 

©DSto'Sfccss&biffiS 

X d5r*g y/f) S& ^ 'S-SagejsSbQl 0*0 

C?c«»0<& 5to<&3E>'e§T*3;7?kjt j 
-Sej t5ftt5r»sfco s5hc£^:x£e>j 

trsxisoi 

This verse sings the successes of Basavaraj 
against the Mamie or hill chiefs and their 
forces and perhaps indicates how he had 
followed up the successes of his father 
against the Kurus and Gaudas who bordered 
on or inhabited the hill provinces of Kumbhi- 
lapura Rajva. 

Of the minister of this Basavaraj, the 
bulwark of the Gajapati power in Kalinga, 
it is state! in Pmbodhachandrodaya as 
follows:— 

•rg^r-g* 

A r . B. This ujjahhyana urn the work of a 
relation and contemporary of the poet Sree - 
vathit ( 15th Century a. d. ) 

The question is why, as stated in this verse, 
the minister should accept the dedication of 
the commentary of Nachihetupakhyana 
( TF'Z-*$rir"r$* ). The answer is that it is 
part of a work called Markande yapurana 
which contains the Itihasas about the Pusa- 
pati family. During recent rimes a Telugu 
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verse rendering of Markandeyapurana was 
dedicated to Maharanee Alakarajesvarklevi, 
tne adopti ve mother of the gggse&t Mahara- 
jah of Vizianagram. The following quota- 
tion from M a rkandeyap ura na gives one ver- 
sion of such an Itihasa . — 

isrg ^n$T»sP , 7r > o 

sfcQ*dr5s g'625cCS^ sr^i 
-tfeT£S rl &;fre;60& yi! 

# * * 

S'C-.v' 2>sS.o&)-tf&sj 

★ * * 

tfr<$P!5;Cg r-&;g 

sea t 3 ®©sSj3*Pi 

^sfcOog 2fofc^rr»go3D d^’SPi 

©g&a&$3jotP8o£j 

tpso>^ ap£a^5;fc 6^«T| 
ISSer^iST^^rg gr»<jsSr*xr» £^IPXx>&>! 

This extract seeks to make the Pusapatis, 
Kalidindis , Mandapatis , and F#£$au#yas, 
the descendants of the sons of a Nandaraja 
who seems, from inscriptions, to have held 
sway over ICaunga before Raja Kharcivela 
of the Chetialmla. The only objection to 
this view is that all these four kshatriya 
elans; do. not claim to belong to the same 
gattilr. However the Pusapatis and Vatsa- 
mywidmt^h oth, ( the Vasistha Gotra 
Evidently ^ is ^ a dark mixing up of tra- 
ditions m this account. It seeks to explain 
the family names as Personal names, while 
otfaer ^itional wseljfee 


explain them as placeman es It is, however, 
worthy of remark that placcnauies like 
Pushpavati ( see Cunningham' Arrian. Kept A 
are ultimately traceable to personal names 
like Pushparaja . A new note from this 
extract which gives point to Basavamjas 
expedition against Udayasaila already no- 
ticed, is, that early m its history, the Pusa- 
pati family had branched off into 'I) the 
Mamie line of Ddayapurasaila, Kumbhi, W 
zianagram, Pupphugam, etc*, and (‘2) tlie 
Kalinga ( plains ) line of Kalingapatam. 

Of this line of the Ivalinga Pusapatis of 
Kalingapatam, the same Markandeya pu- 
rana preserves the following Itihasa : — 

A piince of the Sitavahana dynasty 
came to Kalinga on a general tour, At its 
capital Kalingapatam he met a Baja raj a an 
overlord, of the Pusapati line who had no 
children and was on the look-out for an heir. 
The Satavahana prince took pity on him and 
by his magic produced a child, n»m<*d iiim 
Vijaya and gave him to I ha king for adop- 
tion. This Vijaya or Vijaya Rama r led 
Kalinga from Jagannaih { Puri > to the Kri- 
shna river. In the lino of this Vijaya ihere 
were in succession DharadhisajHunaraju, Vi- 
jaya ( who built a city called Vijayamgiam , 
Sumitra ( who lost his Kingdom Mmlhava- 
varma (who propitiate^ Durga and through 
her favour defeated his enemies and got back 
his ancestral Kingdom J. This tradition 
evidently takes us back to the times of u 
Satavahana prince at Kalingapatam. a 
few years back this tradition, like the 
traditions of the Pusapatis before 1713, 
a. m, would have been lightly brushed aside 
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as worthless. But the recent Buddhist dis- 
coveries at Salihiindttra, a few miles from 
KaTngapatam w, ul 1 cry halt to this icono- 
clastic scepticism. Snlihundiimi- SaUwha- 
na is itself a significant placename Mira- 
manclahm , a village within the circuit of 
Kalm&apatam-Ylukhahngam in the Ganjam 
district preserves the tradition of the rule of 
an A lara ja ( j 

and a raja of Vizi anagram. The ruins of 
a fort gulped by the river are still pointed 
out. thoie. The Government Archaeologist 
( see M, A. R. Ecpt., 1919— BO ) assigns the 
Buddhist Antiquities of Sahhundam at least 
to the Eighth Century, a, d., while he says 
they may be earlier. The extract noticed 
above speaks of a Pusapati rajaraja already 
established at Kalmgapafcam by the time of 
this 8ataval'mna,ii prince’s visit. Could this 
talk of the Magic child Vi jay a and his son 
Dharadhisa be some confused reference to 
Vi/da Bhupa claimed by the pusapatis as the 
foiii’i’or of ibis power in Kulmga ? We also 
lear>. from t us tradition that Madhavu- 
varma wed rim kingdom, lost by Ins 

father,— a ibjory supported by Bardic verses 
which ceiebr.Ao Ins exploits. This loss of 
power really accounts for the migration of 
Madhavavarma to the southern extremity of 
his ancestral dominions oil the banks of the 
Krishna river, there to found new capitals of 
Bezwada and Pusapadu after the earlier capi- 
tals £>f His family in Kalinga manyams and 
plains. If really t!ie*Pueapatis of Kalinga- 
patam languished, the Pusapatis of the man- 
yams with their capitals variously known as 
Udayaptir, Kumbhi, Pupphugaum, Bijjapura 
or Vi/danagram must have fi xirished land 
founded the capitals of Kumbhi lapura and 
Vizi anagram in the plains. It locks as if the 


chum of the latter day pusapatis to be des- 
cended from Udaipur, though sustainable oil 
"rounds of original migration from the 
North as shown m the last essay, is also ad- 
missible on the ground of their descent from 
the Surya-Pusapati branch of the Uclaya* 
saila of the Kalinga many am s. Their persis- 
tant claim to the "title of Manyasultans be- 
fore the Moslem advent into Kalinga adds 
point to this view. Their alternative family 
name of i’oshivad [ j as in 

« <§-°3v 5r* 335b cr sib tr & ?p t 

oxr* 

derived from Pushan — the sun is also a 
significant corroboration of this view. The 
only way in which these traditions can be 
reconciled with the Bardin genealogies is to 
regard them as reminiscences of ancestry 
current in different branches of the Pusapati 
family. However, from all this traditional 
evidence, — at least as trustworthy as the 
materials on which Government Gazetteers 
are based—, it becomes dear that there dre 
traces ot Kalinga pusapatis about the eighth 
century , a. l>. or even earlier . The previous 
tMsay .fixed the period two centuries earlier, 
oa the bisis of evidence even moie trust- 
worthy, 

In the Mahakuta Pillar Inscriptions fsee 
I. A , X., pp. 104-5 ) there is a Cunaresc 
grant of S’.Sofi ( a, d, 931-5 } of a Maha- 
samvitf. BwpicmraSai a ruler of Cuttack 
which m nations a Gqpata whose authority 
he seems to have acknowledged, for he des- 
cribes himself as * he who was a very Bhai- 
rav.v on a minor scale to the assemblage cf 
the enemies of the brave Gopalu This 
Gopala or Gopabiraja looks like the name of 
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an AnJhra rajrtraja. The village name 
Gopiikivurnm occurs six times m the Taiia- 
kirneui taluk in which is situated Jalalca- 
Lngapuram, once the capital of the Kalmga 
pi;&apatis according to the Itikasas recorded 
in MarJccindeyapnranahi. Among the Bardic 
veises occur several ones which celebrate the 
sen of a Gopaiarajw This is perhaps the 
earliest traceable name among the Pnsapatis 
of Kalingapatam distinguished from the 
Pasupaiis of Bezwada. From this it follows 
that the Kalinga-Kumbhilapnra line of the 
pnsapatis is as old as the tept h century^ a, d. , 
o raLle ast as, p.hl as iM ^dalith century, ad., 
if not earlier' ( earlier by at least two 
centuries us the previous essay seeks to trace 
out \ ' ' * 

This supplementary essay on the anti- 
quity of the Pusapati Maharaj family may 
appropriately close with an account of the 
rejuvination and expansion of the Kumbhi - 
lapurarajya between the second half of the 
seventeenth century, A. d, and the first half 
of the eighteenth century , a. d,, 

The predecessors of Viziarainaraj I, the 
founder of modern Vizianagram, had thus 
behind them a long ancestry of sovereign 
rule and patronage of scholarship. They 
equally excelled, as Bardic verses amply 
testify, in noble feats of arms in the defence 
and extension of their hegemony for the 
protection of JDharma. Maharaja Sitarama- 
chandrulu who ascended the gadi in 1658, 
a, d., at Kutnbhilapura acquired from the 
Nizam the following fresh Paraganas and 
villages:— • 

(a; Gkmdern, Derop&tii, Potnuru, 


ihv 5 _r 111 lA i(J aAHSF. 


Ncllimarla, Velagadu, Madlraravuda, Gudi- 
pudi paraganas and other villages — m ( 'incn- 
cole taluk. 

(b) Anantagandhavaram Paragana, 
Alagalu and other villages— in Xhasiinlata 
taluk. 

At liis demise in 1G7C, a. d., his son IVi.mi- 
raj, having had no children, adopted Ananda- 
raj, son of his relation, Qopaligj After the 
death of his adoptive father, Anandaiuj in- 
stalled lus uterine brother Venkatapatiraj on 
the throne and managed the estate on his 
behalf. Meanwhile, Venkatapatiraj died 
leaving a son Sitaramaraj. Then Anaudaraj 
ruled the country as the heir to the throne 
from 1700, a. d- In 1701 he acquired Batu 
and other villages and the Paraganas of 
Sambam, Paleru, Tatiturru in Chioacole ta- 
Inkand Godalamula and other villages in 
Kasmikota taluk. [ u 1704 he acquired Phi-, 
milipatam, Konnda Bai^r, Vclndura, Ne- 
rallavulasa m Chieaco ! e taluk and Xottaji.illi 
m Eh as mi kola taluk. Viziamm 1„ the 
founder of the city of Vizianagram is the 
son of this Maharajah Aunudagijapathiraj of 
Kumblnlapura. Thus afCho time'whc.i the 
new capital city of Vizianagram was founded 
by Viziarainaraj I., the Kimb/ulapurmnjya , 
thence forward to be known as the Vizia- 
nagtam Raj, comprised the following i’art- 
ganas and villages:— 

The Vizianagram ( Kwibhilapitra ) Raf 

in 1704 a. i). 

’ (a) Paraganas . — 

Kamile, Bhogapuram, Potnuru, 
Gandfedu, Devnpalli, Nellimarla, Volagada, 
Madhuravada, Gudipudi, Sambam, p a l oni , 
Tatiturru, ^ Bhimilipatam, Kouada Bandar, ' 

. 
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Veluduru, Nerallavalasa, Anantagandhava- 
ram, Kottapalli 

(b) Groups of Villages:- 

Bata, etc, Gollalaniula, etc , Adapaka, 
etc., Alagalu, etc. 

All this acquisition of territory was the 
work of the immediate predecessors of 
Viziaramaraj 1., nor was it all accomplished 
without distinction in noble feats of arms on 
fields of battle. It would no doubt give the 
interest and thrill of romance to this essay 
if Bardie verses celebrating the victories of 
these great men are quoted in this contest. 
Perhaps they come in more appropriately in 
an illustrated paper on ‘the battle-fields of the 
Vizianagram Eaj ’ which may, God willing, 


form part of the present series* 1 f all this 
glorious achieve nent is to be set aside as un- 
trustworthy, Viziaramaraj I , may no doubt 
be exalted, but exalted at the expense of his 
famous ancestry. Set forth against this bri- 
lliant background of the Kumbhilapurarajya, 
the founding of the Vizianagram city by Vi- 
ziaramaraj L, and his manipulation of the 
forces then contending for political power in 
the Andhradesa will acquire a meaning and 
message which would otherwise be lost in 
nothingne^, Let it not be said that from 
ignorance we have lightly thrown into confu- 
sion and oblivion the continuity of culture in 
Kalinga for at least a century after the break- 
op of the political power of the Gazapatis of 

81 Orissa. J^wouj^be safer to err in slipping 

jlintqJghUhan to be too ready to Japs? into 

HbdDMK 
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Thje applications of chemistry to practical 
life are fast becoming numerous and important. 
Not to speak of the various ways in which 
chemistry is pressed into the service of huma- 
nity in the fields of industry* agriculture, sani- 
tation, this branch of experimental science has 
been called to the aid of archaeology. The 
archaeological department of India has not 
been slow in seeking the aid of chemistry for 
carrying out its various operations for the pre- 
servation of antiquities. An archaeological 
chemist was appointed in 1917* and fche nature 
of the work done by him, may be gathered 
from the details that follow. Besides experi- 
menting with casein-line cement for restoring 
the detached frescoes back to the walls of 
the caves at Ajanta, he preserved several 
browses and lead coins belonging to the Stein 
collections from decay. A brief outline of the 
methods employed to preserve other objects 
may not he without general interest. “Stone 
and terra-cota were freed from injurious 
salts by steeping in plain water ; but in the 
case of Central Asian stuccoes, saturated 
solution of calcium sulphate was employed 
for this purpose. After drying they were im- 
pregnated with an alcoholic solution of shellac 
under vacuum.Soft objects of unbaked clay were 
treated with a solution of casein in ammonia 
and impreganated with paraffin-wax after dry- 
ing. Bone, ivory and wood were strengthen-* 
,ed with a hot thin solution of gelatin 
followed by formalin vapour. Creosote and 
arsenite of soda were used to protect wood 
against fungus and insects,” Dilute sulphuric 
and hydrochloric acids* potassium cyanide 
and other reagent were employed for appro- 
priate purposes* The total number of ob- 


jects treated in 1918-1919 was 3107. There 
is thus a laudable desire on the part of the 
institutions related to the department to take 
advantage of improved facilities for scienti- 
fic treatment and preservation of materials 
along modern lines. 


Science, since the introduction of the 
Braille manuscript, has once more come to the 
succour of the blind man in making it possible 
for him Jo educate bis sense of touch in such 
a way as to take the place of his deficient vi- 
sion. The wonderful agency, we are told, which 
enables, as it were, the eyeless to see is that of 
infra-red light. A totalfy blind man was placed 
in a pitch-dark room and a powerful infra-red 
light, was turned on to the palms of his hands 
where the sensitiveness is extreme on account 
of the nerve-ends being exposed to a greater 
degree than in other exposed parts of the body. 
The blind man ‘saw’ the light with his fingers. 
This does not mean that he could see as we nee. 
He could distinguish light from dark and could 
take stock of the outlines of solid objects* and 
to avoid obstacles in his way. 

Is alchemy, after all, a mere hunt after a 
phantasm ? The belief that the alchemists deep- 
ly entertained of the possibility of transmuting 
base metals into gold has been scoffed at and 
ridiculed by the chemists of the modern school 
for some centuries now. Though fortune did 
not favour the attempts of the alchemists with 
anything like success, it is admitted that their 
work in this direction greatly paved the way 
for the development of the science of chemi- 
stry. Now, reports reach us through the Eng- 
lish Press, that a certain chemist in Germany 
succeeded in making gold, out of ' mercury. 
This, it is said, was accomplished by the aid of 
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an electric vacuum furnace. ^ it. pos§ble ta^ 
credit such. a statemept ? The fnture*wIT 

«-» •• „„ *- 2'tSKSj’ ...tLrapaa^ 

answer. 


The truth of the adage that necessity is 
the mother of invention is never more di- 
rectly brought home to us than in the attem- 
pts of some German mechanicians, at soar- 
ing flight. Forbidden by the Treaty to manu- 
facture motor-mechanisms, they are trying 
their hands at soaring flight with powerless 
mechanisms, with a remarkable degree of 
success. One operator, it is reported, could 
maintain himself in the air for twenty 
minutes, during which time he soared about 
eleven miles. The future of this develop- 
ment is fraught with very important con- 
sequences to human life. 


What a potent instrument for the salvag- 
ing of civilisation it would make, if criminals 
c.'Uid be made to tell the truth ? But such a 
vv jiiierful agency, the drug that makes you 
tell the truth, we are told by Dr James Cotton, 
exists in his special preparation of ether, 
which when administered to criminals in the 
ordinary way in which the anaesthatic is admi- 
• nistered, completely inhibits the tendencies of 
combative selfishness and induces the criminal 
to give a plain and unvarnished account of his 
sensory impressions — of what he has done and 
what he has seen. Actually, an hysterical girl 
under the influence of this special preparation, 
was made to give 4 a clear and coherent story 
of an adventure and a trap, and the descrip- 
tions of the men ifco had entangled her \ This 
account considerably helped the police to 
’bring the criminals to justice. Further 
research in this direction will be watched with 
extreme interest to see whether the drug 


would render substantial help to the investi- 
gator on the track of crime and thus enable 
society to punish the guilty and save the 
innocent. 

However exuberant might be the op- 
timism of the people of the temperate and 
frigid zones of ohe habitable portion of our 
globe, with regard to the curative efficacy of 
direct sun-light, we of the tropicahcountries 
know that direct sun-light does more harm 
than good to the human frame. It is true 
that it is indirectly a boon to humanity in 
that it makes life and its continuance m this 
planet possible but with regard to the thera- 
peutic efficacy of sun’s ravs-especially what 
are known as the Fmsen or the ultra-violet 
rays— experience does not allow us to be 
so very sanguinous, as our brethren of colder 
climes. Even there, as ; the report goes, the 
efficacy of the medicinal effect of the ultra- 
violet rays of the sun, has been called into 
question recently and a committee of medi- 
cal savants is about to be appointed to enquire 
into the question, whether the light of sun 
is composed of any elements Jhat makes up 
for life and against death. The decision of 

the committee will be awaited with very 
great eagerness all over the civilised world. 


Maharajah’s College Day. 

The Maharajah's College Day will be 
celebrated this year, not as usual in January ,, 
but on the penultimate Saturday and Sunday 
in February. The Secretaries take the oppor- 
tunity of appealing, through the columns of 
this Magazine, to the past students to make the 
function a success by their presence and co- 
operation. 
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The Yuvaraja saheb’s speech . — The fol- 
lowing is the full-text of the speech delivered 
by the Yuvaraja saheb at the Anniversary of the 
Science Association, a report of which was 
published in the first issue of this Magazine: — 

MR. PRESIDENT AND GENTLEMEN, 

It is a joy to me to attend this meeting of 
the Science Association of the Maharajah’s 
College. 

I know, my young men, that every one 
of you is most keenly interested in the future 
advancement of India. 

The world to-day is becoming more and 
more dependent on the advancement of 
science. And if God walls the scientific-mind- 
ed and thinking people shall be able to act 
as the most useful instruments of God for 
the advancement of the world. 

Now taking science according to its pre- 
sent utility I will deal with it in its most 
modern aspects, taking Physics, Chemistry, 
Botany and Geology as its component parts. 

Taking Physics, I found from the pa- 
pers of a month ago that two installations 
for telephony by wireless were introduced 
in the Bombay Presidency, one installation 
at Poona and the pther at Bombay proper. 

I believe that people talked at Poona and 
were heard at Bombay, but the best of all 
was the fun of hearing the gramophone being 
played at Poona and its being heard at Bom- 
bay. To add to this was the most wonder- 


ful announcement that Prof. Marconi of 
Italy was, at the time in England to give de- 
monstrations showing that- all atmospheric 
distrubanees could be overcome and that 
wireless Telegraphy could be carried on with- 
out discord. 

My brother told me that he was in Lon- 
don when the Dempsey-Carpentier light 
took place in America. The photograph of 
this fight for the world’s championship in 
boxing, was flashed across in two minutes 
over the Atlantic ocean and was received in 
London as a photograph and two hours hence 
the posters were covered with an enlarged 
copy of the same which the public were eagerly 
anticipating as they were most keenly inter- 
ested in it. 

And yet later news show's that a man 
signed liis name in New York and an auto- 
graph of the same was to bo found in practically 
no time in Paris, due to wireless telegraphy. 

Now I suppose, gentlemen, that 1 need 
hardly say anything regarding motor ears. as 
it was an old scientific discovery, hut 1 men- 
tion this for your information that the world’s 
latest record of speed by motor is 85 a nd odd 
miles per hour. 

The aeroplane is already so well known 
but its record speed, given forth at, the 
world’s competition, is 143 and odd miles 
per hour. 

Gentlemen, one of our groat scientists in 
India is Prof. Raman of whdlx you must have 
heard* I have had the privilege of meeting 
him at the Yizianagram Institute founded by 
Maharajah Ananda Gajapathy Raj. He showed 
me some of his own discoveries' among which 
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was an experiment which dealt with sound. 
He had invented a delicate instrument and 
this instrument was so susceptible to sound 
that on my clapping my hands, a spot of 
light on f the wall was immediately thrown 
backwards and forwards due to the vibration 
my clapping had created in that delicate instru- 
ment. I had the pleasure as well of meeting 
your revered Principal’s son at the Yizianag- 
ram Institute in Calcutta. 

Now I have heard a good deal from my 
friends about Dr. Bose and his marvellous dis- 
coveries in Botany. 

Taking Geology, I must tell you that I 
wish I had a few geologists in this part of the 
country but unfortunately I have met with 
none. So the estate’s work in minerals is not 
far enough advanced except in manganese. I 
believe there is iron to be found as well. We 
shall come to know about the presence of 
other minerals at a future date as a geologist is 
soon to come and make a survey. 

Now dealing with Chemistry, I might 
mention that many of you, my young men, 
could be of use in years to come by discover- 
ing and working numerous products from my 
forests, which are 200 sq. miles of dense jun- 
gle and 200 sq. miles of scrub. 

Now I thank you for your patient hearing 
and long for the day when you and I will be 
able to work for the advancement of the Yizia- 
nagram Raj by God’s will. 


9 

We had a very busy and engaging Christ- 
mas week this year, the All India Tournaments 
instituted by H. H. the Maharajah Saheb of 
Yizianagram having been conducted at Yizia- 
rampur from the 23rd December. A novel 


feature of this year’s tournaments was the 
opening of competitions in Billiards and Ten- 
nis (singles). The number of competing teams 
was this time comparatively much larger and 
more representative than during the previous 
years. The Maharajah Saheb was compelled to 
be absent and in his absence the second Malia- 
raj -Kumar evinced great interest and made the 
tournaments a success* The Maharajah Saheb 
very generously afforded all facilities for the 
successful conduct of the College Durbar mat- 
ches 'also at Yiziarampur. Our College acquit- 
ted itself creditably having w t ou both the shield 
and the cup in Hockey in the All-India and 
the two cups in Foot-ball and hockey in the 
Durbar matches. 


Th* Annual Hostel-Day celebrations were 
held this year on 4th December 1921 the pro- 
gramme including a picnic and meeting. The 
meeting svas presided over by Mr. B. Sesha- 
giri Rao, M, A. Mr. M. Yenkatarangiah, M. A., 
gave an address on Problems of Modern Edu- 
cation and Mr. M. S. Ramaswami Iyengar, M.A., 
put in a plea for the study of Indian History. 

The members of the Hammick Hostel 
gave a fitting farewell to the retiring warden, 
Mr. M. Atmarama Rao, M. A., who is tempo- 
rarily transferred to Fort service as companion 
to the Junior Maharajah-kumar. The address, 
presented in a pretty casket, appreciated sin- 
cerely the kindness, courtesy and firmness of 
the warden in his relations with the members 
of the hostel. The Principal who presided 
over the function added his ;own mede of 
praise of the good work of the retiring warden. 
Mr. Atmarama Rao replied in fitting terms and 
preached to his young hearers the creed of 
practical religion. 
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The Andhra Samajam held two sittings 
during this term. The opening meeting 
was presided over by the Principal. Mr. 
B. Seshagiri Rao, M. A., president of the asso- 
ciation for the year 1921-22 read the inaugu- 
ral address in Telugu on 4 The dramatic ele- 
ment in the Telugu Mahabharata 5 . The presi- 
dent observed that the association would justi- 
fy its existence only if it puts forward new 
studies in Telugu literature on modern critical 
lines. Pandit M .Yenkataramanachariar read at 
the next meeting a Telugu address on ‘ The 
Origin of Language \ Mr. U. Subbaraya Bhat, 
M. A., presided. 


The Economic Association has been reor- 
ganised with a separate section for teachers 
with a view to carry on intensive work in eco- 
nomic investigation. 


The College Students' Debating Society 
was revived during this term. It discussed 
‘the Ancient Civilization of India ’ and ‘ the 
Possibilities of Indian Industrial Develop- 
ment'. 


Under the auspices of the Science asso- 
ciation of the College, Mr. N R Raghuna- 
dhachari, Lecturer in Natural Science, deli- 
vered on the evening of the 20th December 
a very interesting popular lecture, accompa- 
nied by the exhibition of lantern slides, un- 
der the caption ‘The instinct of self preserva- 
tion in Plants, with special reference to their 
Court-ship \ He showed in course of his lec- 
ture, that this principle of the instinct of self- 
preservation is one of the fundamental laws of 
Biology and as such is regnant with the lowli- 
est of life as well as with the highest.He then 
dwelt upon the apparatus of plant life, espe- 
cially apparatus that is available for the pro- 
pagation and preservation of the species, 
through the agency of insects and wind- 
currents. He showed the advantages of 
cross-pollination over self-pollination in that 
the one leads on to a gradual degeneracy of 
the species, whereas the other promotes a 
healthy and sturdy life which can better 
withstand the rough-and-tumble of the* 
struggle for existence. By means of lantern 
slides, he illustrated the woncL^u contri- 
vances in structures of flowers which effec- 
tually ward off the danger of self-pollination 
and induce cruss-pollination. 
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9 ^^’2. 

‘^T^S 0 ^ 0 ^^ o2xe; ^ 

X^e^jS&o 

*§&*$ e)Xbr&0^13 £>&\O0£5r$ &Xds5& 130 

o ^ cu- n 
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Sfr*Soi&sr& . . . ^zj’g^^xSoro 

&>o£^~8 aSrw3£5Sj^s& v ~€P uogjffiffift er* 
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7T* ti S’ Sfs & Sod sjj. 
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'SZiqj rr> 
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bodies ) San’S 1 Sfo^XjO-ui &('^7T'$O~°#0j3 
'ah Hq-D; 5 S^tfftsrt&d^cSijK) ^"oQ <rv 
s&o«eb$» er , ^s5T»assa^c»bac)Xo-Boifj L 

£)« "S3 * .\>'J ■S »Kx) §>^ r ®5(35P’2S‘b 

ej-ff'SSMSfo ^^-rSo-eata^g). gjs^b 
ts 73*a 

|& b»fi£?'sS!S» tSA 3 sS 3 S 0 S'fiS/v'ir.aM 
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^5r»aS)'|&^) &>y»5£o 
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-8s|)253Sa3Sfo‘jSyc-S 3)o •&i>:r > $cJ5» 
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dSoos. <&. ^a&^sSoJSb iteavfS3b& S'Jtf 
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Zj#, T'o8Sn>if$>X>&. I)®&>3 S5J 
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^r»*'fe^^)'55»5'j f - *r>o$x > SSV^ Sf£?o 
^cSmoS'o,*. crpS S^ISmSV- 6 <35 
frXsSa'SrfvS^SJ, 3&^§>”O0S5^«ri4’ , $b 
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o%>) dT’llSSrt ^Oui^). kt* 

s52oOj±DoSa?5 'tf ^T*ST tfisSvflS), a)j3 
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O’O&iW j^OCkCX!^^ T*Sp-u5a$!. S, 

g5xr 4 j£;s M ^ bodies ) ysT® SoS^Msm 
0*1' tfsS&ifcusM Ibo&o s^Arfao&sSeJK;* 
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lopment ) a A35po3iK5b sSOySSsso pa 
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aST^i^To^"^ ?C(& Su!JO v5b» 1 8t)8 Soil 
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m fttioSZ a^\t. 
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$&o& cs6f)^3^iv»K 
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£>;5w ^e§^^l^q5)f5& d»o&>f&. 

5Sb“’ie^^ aPOSSb^g^TK^M T’oStr^Sgo 
ti&0$ T°#;S^X<&ocfc<>5b« 

To^xrb 

2Sr*&gST5oS 

'r&r* 2^S35x>fS§'<&fc>5 d&o^TOfiM^roJ 5 

&g£) 

i^&^-$r?So^5S»i&oa T^SSSb tv 
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ik>, '3o'J&£§ ri -ESSeS^cSSboaSb !S:Sot’&3< j s 
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eT* JSTYqftffajSu ^ revolution ) ^ 
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SXeM Jl^SaofcwSi 0(5S&g«r* fc-iS^JW'sS 
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rfolltfStoeF - * fc«S r, Stffclf&- t&r»tfgsfooJ»o3ii3 
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1843 3o £p»j S ri 
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(meteor) oSbao & 

OjpOSjidJb^ ro$ l?i$)brs$7r>$ 1> 
d&o^ 8 iwS^) TPKtf&i. 

(iCff&SS).') 


®)02!8bcn5) Sr , >i\&j4>0t$'0' , ’$$) cste - 




